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/ FOREWORD
|

Physicsg, a dlSCl line at the heart of our last major
technologic 1“revolutlonq yields a quotatlon that is hlghly
appropriat¢ to the presen ‘work:
/ : - . ;
/ . ,
'When you can measure v t you are speaking
about, and express it in numbers, you know
[ something about it; but when you cannot
/ measure it, when you cannot express it in
/ numbers, your knowledge is of a meager and
/ unsatisfactory kind: it may be the beglnnlna
/ of knowledge, but you have scarcely, in your
/ thoughts., advanced to the stage of.scienqg.,
/ ; " -z William Thomson, Lord Kelvin
/ : ~¥(1824-1907) Englisb Physicist

Notions of yet another major revolution/ one that will
b*lng -about a "post-industrial" society, havVe been in the air
gor some time now. Yet, few steps toward the measurement of:

his revolution's most important element -- information ‘
‘activities -- were taken until Dr. Porat bggan the investigation
that is reported in these volumes. We might say, then, that
this study, truly a seminal one, pushes our knowledge of an

/ informapion economy ¢loser to "the stage ¢f science."

/ This report proposes a conceptual framework for
/ defining the information activities of an advanced economy,
/ and prescribes an objective way to quantify them. Without
/ such definition and measurement, I cannot imagine how we can
/D formulate sound policy for an information society The fact
that so many information policy issues are pressing upon us
.adds to the pertlnence of thq research.
It may strike. some as odd that the Offl"e of Telecom—
munications, an organlzatlon,concerned principally with
> “telecommunications technologg, would offer a report dealing
" with the whole range of information activities. The explanatlon
lies in the need to v1ew1telacommun1catlons in the larger .
context of its effects on other aspects of society. Satellite'!
networks, for example, can be an instrument f .,r regional \
economic development. Retaijl terminals can. perform banking |
functions. And electronic gommunications is steadily
d;mlnlshlng the volume of tradltlonal postal delivery. Thus,
it is essential to appreCLate how ‘issues 1nternal to
telecommunications influence other kinds of information
actiVities. ' Conversely, ways of achieving broader policy
objectives might well produce decisions affecting telecommunicax
tions services, I have in mind such goals as the provision of
;- equal access to high-guality health care oxr the expansion of :
continuing education, both of which obviougly can be facilitated’
by the electronic media. To the extent that telecommunications
and its sister technology, computers, are at the core of the
infrastructure of the information society, their relationships
with the larger society are every bit as important as their
internal problems. ' S
(ii1)
G
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-The concepts and methods described in these volumes :
have begun to attract wide national and international notice.
‘They are ‘cited by officials of the Conqress, the Executive
‘Branch, and the regulatory agenc1es. They.are being studied
by international organizations. Yet, in spite of all the
acknowledgments, this study constitutes only a p01nt of
departure toward a more complete undcrstandlng of the
information society. We must devise and test alternative
representations of the information economy against this one.
We still have to settle on the best model, achieve
comparability among models in other countries, produce
trend data, and construct the methods for predicting
consequences of alternative pqlicy decisions.

I am confident that this additional work will be taken
up by others. Moreover, I believe that their efforts will
sharpen these concept into a new tool, a tool of great
value because of its clear relevanﬁe to the course of our
world's complex soclieties.

[~

John M. Richardson
Director
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INTRODUCTORY NOTE -~ ./

" Science, commerce and technology are 1antr1cablv

interconnected in American society. ‘Tt is therefore

fitting that this effort to clarify one aspect of their

"impact was a joint project of the National Science

Foundatlon and the Department of Commerce./ The National
Science Foundation provided the funds. needed to undertake
the project, the Department of Commerce the institutional
setting in which to conduct it. The bond/was cemented
through a common concern with telecommunlcatlons
technologies and policies. - o

‘We were particularly motivated by the prospect of
increasing the substance surrounding fascinating concepts
about the changing nature of American society. The
evident acceleration 'in invention and application of
information technologies and the soc1al and economic
change which accompanies this developnment, 1s directly
relevant to a wide range of policy concerns.

The findings of this research are provocatlve and

concise. We trust that they will stlmurate and illuminate

public ,discussion. ' The:report describes some of the ways
irn Whléh the findings have been applied thus far.n Yet it

1s clear that this work is an incremental contribution and
that much rdmains to be accomplished. Work has- begun in the

U.S. and abroad to evtend the data base aeveloped in the
project. I extend an invitation to readers to contribute
their reactions to the report and. their ideas on furthér

- research.
v

/ Charles N. Brownstein

' Program Manager
Telecommunications Policy
Research Program

7

National Science’Foundation,

1977.
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/ SYNOPSIS

25,

THE INFORMATION ECONOMY Report Serics totals nine volumes, cach of which has

its own subtitle. ‘

77-12(1) --

T77-12(2) -~

77-12(3) -~

77-12(4) --

B . H
! L
THE INFORMATION BECONCHY: Definition and Measurcement -- Dr. Marc

Uri Yorac —-- 205 1IN

- . '

This: velume COHt&lhﬁxthﬁ cueoutive summary and the major finding:
of tie study. 7Tt -dafiitees information activity and includes a formil
setr-of National tnCQQQ.an Product Accounts for the primary and
secondary information sectors, with input-output matrices for both

ol these sectors, IW addition, it specifies the informatien-~related
occupations of both -the primary and secondary information scctors;

this includes a consijderation of private and public bureaucracices.
I'inally, it presents jlists of information policy issues pertaining to”
industry, government, <nd the home and makes two recommendations as to
hiow the Fedaral qoveﬂnment might mect the public policy issues posed

by the cxpancion of dd? information activity.

PHE INFORMATICN ECONONY: Sources and Hothods for Measuring the Primavy
information Secter (Detailed Industry Reports) -- Dr. Marc Uri Porat --
188 op. :

This volume presonts reports of the 25 major industries that compose
the primary information scctor. The volume's classification schum

is based on the Burcau of Economic Analysis Input-Qutput Matrix. Kach
industry is discussed in grcat dotail. The discussions include the
reasoning behind considering the industry as part of the primary
information sector, a breakdown of the subordinate industries that
composa the larger industrial category, a narrative of the informational
aspects of the industry, and a report of the final demard and value-
added components. The service, manufacturing, and construction sectors
of the economy are considered. :

* Kk k. k * k

We call to the reader's attention that the most critical part of th~
entire report series is to be found in the first two volumes. The
remaining volumes are essentially supplements to and extensions of
Volumes 1 and 2. '

THE INFORMATION ECOMOMY: The Interindustry Transac .ions Matrices (196€7)
—-- Dr. Marc Gri Porat, with the assistance of Michael R.- Rubin =-- 58 pp.

volume 3 consists of input-output tables showing transactions in the
1967 cconomy. One table shows a breakout of 108 industries, another

of 190 industries. e

THE iNEORMATIOH,ECONOHY1“Tﬁé'Tec?nology Matrices (1967) -- Dr. Marc
Uri Porat, witih the assistance of Michael R. Rubin -- 117 pp.

volume 4 includes A-coefficient matrices for the 1967 cconomy at
both the 108 and 190 levels of detail. A "

(vi)
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77-12(5)

== THE INFORMATION LCONOMY: The "Total Effect" Matrices (1967) -

77-12(6) ~-

"77-12(7)

77-12(8)

77-12(9)

Volumes 3 through 5 contain backup ‘information to Chaptcrs 6

Dr. Marc Uri Porat, with the a051Qtance of Michael R. Rﬁbln -
117 pp. . . /
. /
/
This volume contains the 1967 Inverse Matrices with detail at
both the 108 and 190 industry levels. . !
. ‘/’

and 10 of volume 1.

“THE INFORMATION ECONOMY: The Labor Income by Indusfry Matrix of

Employee Compensation (1967) -- Dr. Marc Uri PoraL with the

agsistance of Michael R. Pubin -- 100 pp. /

/
/

. . /
volume 6 consists o£ a table of 42?2 occupaivions Pnd 168 industrices

showing the wages paid by each industry to each joccupation in 1967.
, : /

THE INFORMATION ECONOMY: The Labar Income by Industry Matrix of

Employee Compensation (197O)V—- Dr. Marc Uri Pbrat, with the

assistance of Michael R. Rubin -- 91 pp.

Volume 7 consists of a table of 422 occupatigns and 108 industries
showing the wages paid by each industry to each occupation in 1970,

Volumes 6 and 7 contain backup information %O'CHaptcr 7 of
volume 1. ' o /

THE INFORMATION ECONOMY: National Income, Workforce, and input-
Output Accounts -~ Dr. Marc Uri Porat, w% h the assistance of
Michael R. Rubin ~- 91 pp. h “

1
I
This volume contains backup material to /Chapters 4 and 9 of
Volume 1. It consists of a number of téble , including those
that show trends in the labor force over time and National

Income Accounts information. j

THE INFORMATION ECONOMY: User's Guide’to the Complete Database --
{ichael R. Rubin -- 71 pp. /
This volume is a usecr's guide to the computer model thch
describes the information elements of the .economy in the bench-
mark ycar 1967. The database is available on magnectic tape
through the National Technical Information Service, Springfield,
Virginia, Accession No. PB-264 172, titled "The Information
Economy." : ‘

(vii)
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CHAPTER ONE

.EXECUTIVE SUMMARY

2

We began this study with two major goals in mind: to definc
and measure an "informatiomn activity" in the U.S. econony; oo 1
tO examine the structure of the informationactivity with
respect to the rest of the economy. A third goal, not a

part ‘of the original study but which developed as interest

in the project grew, was to discuss.the implications of our
findings: what it means for the U.S. to evolve from an economy
that is bastd primarily in manufacturing and industry to one
that is based primarily in knowledge, communication and
information. )

This summary chapter is organized into five brief sections:
. T .
1. The guestion, where we state the problen and
.develop the definitions-used in the study.

2. The method, where we use the,Nationél‘Income and
- Product Accounts and the input-output tables of
the U.S. economy to solve our measurement "psuzzle."

3. The findings, where we see that 46% of the Gross
National Product is bound up.with .the information-
activity; ‘and where we discover that nearly half
the labor force holds some/sort of an "informational™
job, earning 53% of labor income.

9

4. The implications, where weé focus on the "horizontal"
impacts of new information technologies across the
major sectors of the economy, resulting in numerous
"information policy" issues; and where we suggest
that the Executive loci of responsibility are
.numerous and disparate. '

- 5. The recommendations, where we argue that the Federal N
government should adppt a more horizontal view of
information policy, codrdinating issues that cross
traditional industry and Departmental lines; and
whére we consider whether to continue monitoring the
information sector in the Natiogpal Income and Product

« Accounts. : B

1. The Question

Fritz Machlup first attempted to measure the share of the U.S5.
GNP ‘connected with knowledge as opposed to other kinds of
activities.l 1If we are to make bold statements about the U.S.
as a "post-industrial society" or an "information economy,"
then it is incumbent upon us to provide at 'least that summary

statistic. The question: whas share o cur worional weal il
ariginates with the production, progesctny and distriluwlion .
“of infowmation zoods and sereicce?  Or, what 1s the extent of

N\
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- the information activity, (as opptsed to agriculture, services
or industry), as a portion of the. total U.S. economic.activity?
[ . /
— . K
<An economy can be separated into two domalné»e;lhe first is !
"involved in the transformation -ef " matter and energy from one/ L
form into another. <“he second is 1nvolved in transforming /‘
information fron one pattern into another. *4he two domains/
‘are linked and inseparable. Manipulation of matter and ene%gy %
‘would be impossible without a sizable . input of knowledge, ‘
planning, coordination, and control information. And the /
production, processing, and distribution of information ‘would
be impossible without a sizable input of matter and energy.
The 'systematic marriage of these two domains is absolute.
The gquestion 1§,the relative contrlbutlon of each partner in
produc1ng ecoﬁomlc wealth /

Information is not-a homogeneous gcod or serivice such as m11k
or iron ore. It is a collection or a pbundle of many hetero-
geneous goods and services that together comprise an activit
in the U.S. economy " For example, the informational require-
ments of organizing a firm include such dlverse act1v1t1es

as research and development managerial dec151on maklng,
writing.letters, filing invoices, data process1ng, telephone
communication, and producing a host of memos” forms,/ reports,
~and’ control mechanisms. ! .

‘ /.
Our first burden is to offer a definition of an "1nformatlon
act1v1ty" that is intuitively reasonable, makes economlc sense,
.and is measurable. { .
. We offer the following: Information i$ data that have been
orgénized and communicated. The information agtzvth ineludes
all the resources consumed irn producing, proceSsing and
distributing jnformatzon goods and services. i .
To organize data into information, one needs tqQ superimpose
order: a system of logic, a system of thought, a system of .
measurement, a system of communication. To com unicate these |
. - organized data, one requires three elements: a communicator,
a channel of communication, and a receiver. The operational
definition of information used in this study goes beyond the
narrow définition offered above, encompassing‘all the workers}
machinery, goods and services that are employed in processing,
manipulating or transmitting information. The telephone, the
computer, the printing press, the calculator, thé manager,
the secretary and the programmer -- these are all essential
members of the information activity. It would be almost
impossible to handle information without resorting to these
resources.

o A/wlde variety of Lnformatzon capital resources are uqed to
deliver the informational requirements of one firm: typewrlters,
calculators, copiers, terminals, computers, telephones and ‘
switci.boards. "And depending on the size of the firm, there
could be a massive array of high technology information goods

~
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such as microwave antennae, satellite dishes and facsimile
machines. (n the labor side, the firm has to employ tae
services of many different types of <nfeormation workers,

" who together satisfy the firm's informatiopal requirements.

We find the research scientist, engineer, designer, draftsman,
manage?, secretary, clerk, accountant, lawyer, advertising
manager, communications officer, persoanel director -- all
essentially paid to create knowledge, communicate ideas,
process information -- in one way or another transform
symbols from one form to another. The information workers:
and the information capital are housed in "information
buildings": office buildings, schools and other structures
where the primary activity is to manipulate information.
They also consume a wide variety of ‘information goode and
serviceeg, such as telecommunications, business consulting,
legal ‘advice, paper and office supplies.

“We have offered an inductive defini‘ion of what is to be

included as information capital. It is also operational.

We can now sSelect.at _a very fine level of detail from

amongst the many- hundreds of machines and instruments that.
correspond to this broad definition of "information capital."
Most goods are not ambiguous. A tractor is oObviously a member
.0of the food-activity, and a seismograph is a member of the
‘information activity. _The few capital goods that are. ambiguous
were usually eliminated from the definition so that errors are
overly restrictive rather than overly inclusive.

The definition for information labor is symmetrical to
information capital. We looked at each of the 422 occupations
that are reported by the U.S. Census and the Bureau of Labor
*Statistics .and asked the following question: Does this
worker's income originate primarily. in the manipulation of
symbols .and .information? Clearly, all human endeavor contains
some component of information processing. Without information
processing, all cognitive functions would cease and there
would be no human activity., But that definition is operationally
useless. We are not saying that information workers deal
exclusively in information and other kinds of workers never

" deal in information. Rather, we assert that certain occupations

are primarily engaged in the manipulation of symbols, either at
a high intellectual content (such as the production of new
knowledge) or at a more routine level (such as feeding computer

- cards into a card reader). Aand for other occupations, such as

in personal service or manufacturing, information handling ]
appears only, in an-ancillary fashion. It is a distinction of
degree, not of Kind. Using this test, we divided the 422
occupations into two major groups:-- information and noninforma-
tion. The information group was ﬁurther'subdivided'into
approximately 30 smaller groups, as reported in Chapter 7.

Having arrived at a working definition of infdrmation -- one

that could be translated from concept to measurement [~ Wwe
then turned our attention to the producers and consumers oOf .

e
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information in a market sense. Who produces information
goods and services? Who consumes them? And, more-
importantly, can we determine what portion of the Gross
National Product is bound up with the, prov131on of the
information act1v1ty°

.
We approach this croblem by casting information in a
market and a nonmarket context. The former refers to
any information good or service which is exchanged across
a recognizable marketplace. The supply side (firms and
industries) is described; the demand side (other firms,
households:,, governments, and exports) is described; and
the good or service has a known market price.
The "rrimary informition sector" includes those'fipms wh lier
suprply tne dwndle of information goods and services exdhanicd
n oa markst contexr. In 1967, 25% of GNP originated in the
primary information séctor.

In addition to the primary information sector,we know that
a tremendous volume of information is produced and consumed
within firms and governments and never transacted across
recogniz able markets. We argue that every noninformation
firm supports . sizable collection of "quasi-firms" whose
job is to provide basic information services: R&D, data
processing, telecommunication, typing, management,
accounting and so on. The cost of these information
services is embedded in the market price of the firm's :

primary output The '””1ﬁrdaPJ zWJormatzon sector” fﬂdudd(g
all the "information services produced fOr internal consumpt:
Sy gduernm>nb and noﬁinformatuon firms.- In this sense, the

"production of information services is ancillary or "secondary"

to the production of a noninformation good. For example, a
portion of an automobile's market price pays for the R&D,
management and advertising services necessary to bring the
product to market. The "value" of the secondary information
services is meastred by imputing a shadow price as if these
services were bought from the primary information sector.

<!

The secondary informatid% sector is intuitively analagous to
the private and. public bureaucracies, or Galbraith's
"technocracy". The szector is the repository of the planning,
decision-making and c¢ontrol apparatus in the economy. As we
shall argue,' planning is a major feature of an information
economy. We shall provide a price tag for’ these activities
by industry, summing to 21% of GNP in 1967.

We now have the basic definitional framework used throughout
this study. We defined what we mean by information generally.
We saw exampies of information capital and information labor.
and we divided the ‘information.activity into two major sorts:
one in the primary information sector where information is
exchanged as a commodity, and one in the secondary information
sector where information is embedded in some other good or
service and not exp11c1tly exchanged. 5 The next phase 1s
measurement. %

LS
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Information activities are scattered throuéhout the National

Incom2 and ®Froduct Accounts and our economic censuses. Our

job is to . extract the many tiny pieces,- often buried and lost,
to form a coherent picture of an-information economy.

We treat the problem as a two-part puzzle. The first part
is building the primary information sector; the second part
1is flndlng a’'way to measure the value of the 'secondary
information services

Constructing. the Primary Information Sector

A major goal of this study is to build a set of‘accqhnts for
the primary information sector that are completely consistent
with the National Income & Product Accounts. By relying

.completely on the Bureau of Economic Analysis (BEA) conventions

and definitions, we have built: a- set of accounts (in Chapter 4)
that can be directly compared w1th the other sectors in the
economy.

The actual tuisk of constructing the primary information sector
is relatively straightforward. Each candidate industry is

. decomposed at the finest level available from the census

{7-digit SIC). Certain industries, such as computers and

telecommunications, offer no problem and can be "lifted'

intact from the manufacturing or service sector, Others,

suph as. finance and real estate, offer considerable dlfflcultles,
nd nust be examined more closel) The technigues for that

oxamination vary with industry, and are reported fully in

Volume 2. : : : .

ata on the components of .final demand (personal consumption, -

qrHss capital formation, government expenditures, net exports)

and valne added (employee compensation, profits, depreciation, and

indircct -business taxes) are gathered using the BEMA input-

sutput worktape.® After the irdustry microddta are assembied

and "cleaned," thev are anxewated into a formal set of

natiomal anounfq ) .

w4 -

Constructinc the” Secondary Information Sector

The secondary sector is .somewhat more complicated.” HOw
dnes one measure the value of an'information service that
is never sold across an established market? To simplify
che e«planatr,n'(found in Chapter 9), we arguée that the

-value <f the service is compoeed of tHe labor and capital

resources consumed in producxn the serv.ce. K& Qusiness
letter reguires information workers —-- to write type,
correct, file, and mail. It also requires infc -mation
goods -- a dictaphone, tyvewriter, photocopier nd Zile
cahinet. . ‘



.

And the entire activity is housed in "information buildings"
-- offices -- as a form of infoxmation capital. Hence, in
a strict national accounting sense, the value . added in the
secondary information sector is composed of two measurable
inputs: ' . - '
(i) the emplovee compensaﬁion of information workers
employed by noninformation industries, and
(ii) the depreciation taken on information capital
goods ‘purchased by noninformation industries.

Having devised a strategy for solving our puzzle, we begin
to assemble the many pieces. First, we use a Bureau of
Labor Statistics (BLS) matrix that shows the detailed
occupational structure of all U.S. industries. We convert
the matrix to show employee compensation (discussed in
Chapter 7), rather than the number of workers. That task
enables us to measure, by industry, the ‘wag2 bill of the
information workers employed by noninformation industries.

o Second, we use a BEA matrix that shows the detailed capital
' flows of all U.S. industries. By making some simplifying
assumptions, we are able t> mea3ure the depreciation taken’ _
on information capital goods used by noninformation industries.

Together, these two data basSes provide the minute pieces .
for the puzzle. By ajgrggating the pieces following national
income accecunting rules, we can build a set of accounts for
the secondary information sector, as shown in Chapter 9.

Ne. also built an input-output (I-0): model showing the structure

of the two information sectors. The I-O0 model provides us
with a rich data base regarding interindustry flows of~
information goods and sérvices. Several applications of I-O

analysis appear in Chapters 6 and 10.

ce

3. The Findings

Table 1.1 summarizes the major findings regarding the share
of GNP originating in the primary and secondary information
sectors. National wealth (GNP) can be‘'measured in two ways.
"Final Damand," or the product side of the account, includes
all the purchases of households, governments and foreigners.
It also includes the nation's investment in machinery and

o buildings: The thousand$é of goods and services included in
the primary information sector accounted for 21.9% of final
demand (GNP) in 1967. 1In addition, the sales of the secondary
information sector to final demand accounted for 3.4% of GNP.

But final demand is not an accurate wreasure of economic wealth.
It only counts the revenues from final sales and eliminates ¢
intermediate demand. Hence, a group of industries which sell
nostly to intermediate demand (other firme) captures’a smaller
share of GNP than a group which sells éxclusively to final
demand. "’ -

O
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TBLE 1.1: THE STRUCTURE OF THE INFORMATION ECONSMY (1967) (Millions of §)

PRODUCERS INTERMEDIATE CONSUMERS 73 PINAL DEMAND § GNP
Primary Secondary Noninformatfbn | ' °
7 - N
* Primary | ]

Information 569,754 §78,917 0 18174585 21.9%
Sector :
Secondary ‘ ‘ ; ‘ f “
Irformation 0 616 | . 227,778 20,440 3.44
Sector N L
Noninformation : . gﬂy. ‘
Sector 59,538 . y 571,503 | - 553,363 4.6% -
VALLE | . | e
ADDED | 199,642 167,826 | 427,920 $795,388:

" -

Y of GYP 25.18 JIURN I TR
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The value added saide of the accounts is a mcre accurate
representation of wealth, as'it is not biased by the®
peculiarities of who purchasged the good.

. A

- R , RE .. . .

1- 1967, 25.1% of value added originated in the primary
information sector. In ¢'dition, 21.1% of value added

‘originated with the provision otf secondary information

Al

services. The two pieces are conceptually- and empirically
distinct; they are also additive. 7o fntal Information

T F T T R TR .l s e el 0 T ¢ . ;
G, el Piwe Boch omarket pnd moumarast fransaotions,
N P et rer e e I TR
FESN ! e [ veldl M A

The composition of the workforce is also a basic indicator: ;
of our economic development. Between 1860 and 1205, the :
agricultural workers dominated the labor force, followed i
by industry,. services and information. Between 1905 and

1955, the industry sector tock the lead. But by 1953, the :
information sector became predominant, rising from a low

of 15% of the workforce in 1910 to over 40% in 1970.

Information workers earned over 53% of all labor income in T
1967 (see Chapter 7). . ’ :

v findings motivate the argument that the U.S.
crged as an information-based economy. N

4.. Tre ‘mplications » ' -

In the last Chapter, after our excursion through the

information sectors is ended, we trace some of the effects

of information technology on the overall economy. In a
rudimentary fashion, we begin to define the elements of
"information policy." ST,

The ‘major implication is that as information technologies
“invade" various sectors of tlhe economy, old arrangements -
may come 'into conflict with the new. Applications of the
new technoiogies may raise either economic issues or value
conflicts that previously lay dormant. The seeds of
tomorrow's opportunities and difficulties are sown toaay.
And therein 1lids the presumption that information policy
should adort a prospective look at future application= of !
information technology. . , §

sketched in Figure 1.1. It will be expanded further in
Chapter 11. :

. . i
The framewo.k for understanding information policy is i
|
j

»

A major distinction is drawn between the "vertical"
attention given to issues within the telecommunications
and computer world, and the "horizontal" effects of the
technolcgy on the overall economy. This perspective is
important, given that polity attention is today almost
cxclusively directed at .the vertical issues.



O

rRic

Aruitoxt provided by Eic:

(9}

~ £9-

FIGURE 1.1l: THE INFORMATTON POLICY FRAMEWORR

"Wererical" Secisicns "Horrzonsal" Imnacts

N ) *

1 1
| 5 !
Dtne Rest of the Zconomy: |
__Apnlicaticns canfecrmaticn policy Ava\u,‘
Information i T b i ]
Technology
Policy . i
{e.g., computers market pressures l
anc € - ST '
telecommunications : : "L
infr QSLILCCJ*U) )
< ! Locl of Fedeoral
gResponsia’lztyJ
‘

Polizical fediation

But as new applications are found for information technology,
the horizontal impacts march to the forefront of the policy
conflict. We already hear the opening drumrolls of
{(herizeontal) conflict. from those industries whose technical
characteristics are inexorably converging, and whose economic
stakes are "looSening in the shifting sand. I cite the edgy
and uncomfortable feeling in the U.S. Postal Service as
electronic mail approarhes, I cite also the polite realign-
ments in the finance “ndustry as electronic funds transfer .
systems threaten to e“tlngu1sh certain distirctions between
commercial banks and S&L' S, between a branch office and a
point-of-sale terminal. . : " T

Some policy issues are more closely akin tc social rather

than econonic concerns, to queqtlons of value.} I cite the

fortunate public outcry against the universal Personal
Identificatign Number; I cite also the populist concern v
with unequal distribution”of (or access to) information

’

resources. -

In the final Chapter, we list dozens of potential policy
issues born: nf new information technology applications.

We also tie, wherever possible, the policy problem to the
exacutive agency which serves as a locus of responsibility.
An immediate observation is that there exists ne ccherent
locus of executive responsibility. Hence, prospect.ve
attention to information policy matters is applied tnevenly
and without broad interdepartmental guidance.
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To close the information policy loop, we observe that some
of the policy solutions may generate pressure On the keepers
of the infrastructure... That is, the horizontal impacts of
information technoiogy may generate problems that, after -
political mediation, return to the doorstep of the vertical
decision-makers. For example, a USPS decision to implement
an extensive electronic mail system may impose design
criteria that run afoul of plans for an extensive EFT .,
network. The FCC commissioners, as chief representatives

- of the vertical axis, may find themselves in the odd position

of setting de factopostal service or banking policy. What
the FCC permits or denies the owners of the information
infrastructure ultimately expands or restricts the options
of "horizontal" users.

Conversely, bankers and Postal Commissioners may discover,

to their chagrin (or delight) that de facto policy has been

set for them because of the shape of the infrastructure.

Relative costs of using alternative configurations of

information technology can preclude or encourage certain
applications. This is the two-way street between " the’ :

vertical and horizontal communities. ' -

We may find that issues are resolved through the discipline
of the marketplace. Competitive pressures. both national
and international, may moot governmental intervention and
achieve solution without direct regulation. But where the
market alone cannot achieve efficiency or equity, information
policy issues may continue to rattle unceremonionsly. in the
corridors of the Executive agencies. Coordination and
consultation incréase the likelihood of achieving market
solutions. 1In this spirit, we hold that one sign of a
successful information policv is that direct government
intervention is replaced by prospective problem-solving.

o

5. The Recommendations

Two major recommendations flow from this study, one. regarding
the formulation and implementation of information policy, the
other regarding the merit of institutionalizing the information

‘sectors in the national accounts. Both are discussed in

L

Chapter 11.

"Recommendation..l:

In response to emerging honizontal information policy
{ssues, the Ezecutive Branch _should establish an .
appropriate organization to ecoordinate interdepartmental
poliecy feormulation. : :

The need for a Federal information policy office stems from
+three sources: (i) from the unresolvéd economic or social
conflicts arising from new applications of information

.technnlogy; (ii) from the absence of clearly articulated

ae o) . Sl



O

ERIC

Aruitoxt provided by Eic:

-11-

goals and objectives in the Executive: and (iii) from the
lack of interdepartmental coordination of those Federal
agencies that nold statutory authority for resolv1ng the
conflicts. '

Such a response might take the form of an Office in the .
EOP (e.g., in OTP or OMB) whose charge is to develop a
process of interdepartmental consultation and coordination.
This process should include the relevant Departments, with
input from private sector interests, public interest groups,
and disinterested parties. B

The incentive to participate in such a forum is tied to the
budget process. The proximity of the Office to the EOP
ferves to facilitate budget approval of those mission
programs ‘which are involved in information policy. In effect
this Office "represents" the missisn-oriented agencies'
programe tc OMB. In Chapter 11, we explore the idea in
greater detail. .

R;'oww"'ua ~od

The Bureau o) Feonomie dAnalysis (BEA) chould be
requepgted to revi2w the usefulness o
tor ac

Cof econstructing
permanent informagtion gee :

The concept of an "information activity" has hot yet- "
passed scientific¢ and political muster, .except on a limited ‘
basis. Hence, we feel that a decision to ‘institutionalize

the accounts on a permanent basis is not yet warranted.

The two reasons in favor of institutionalizing the accounts

are: (i) to develop a meaningful time series for academlc -
research purposes, and (ii) to establish a- foundatlon for

further focus on "information policy" issues.

On the academic agenda, it 1% clear that meaningful econometric
analysis is stalled without systematic time series data,

gathered in a consistent, accurate and timely manner. The

cross—section (1967) developed in this study does not meet
the academic objective. Also, no research effort can hope to -
achieve the turnaround time of the BEA in producing annual
estimates. If current repor:s are in demand, then the BEA is a
natural agency to approach ’

Or the pollcy agenda, we have dlscovered that the existence
of a single set of (1967) accounts has served as a foundation

-for political conjectures and assertions. The very existence
.of an official set of accounts serves to focus policy attention

on previously ignored issues. For example, after the Department
of Commerce started producing reports on capacity utilization,
policy attention regardlng that important statistic was
helghtened

’ .

’
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The. reasons that we do-not recommend to institutionalize
the accounts turn on two issues:' (i) the de-ision to
incorporate the. information sector into th. National

's to make, but is

Income and Product Accounts is. not OT
‘the prerogative of the BEA, and (ii) the academic and

policy communities' interests and criticisms have not

been fully expressed. (
We hope that this nine-volume report series will generute
a. fruitful dialogue between the academic and policy
“interests. The decision can wait until the jury has
.returned. ' ' )
x *x k *k X %

Returning to our two main goals, defining and measuring

the structure of an information economy, we are now-

read;, to report the results. The next nine chapters

contain the elements of the "puzzle" explained earlier

in the iutroduction. Each piece of the puzzle is

introduced and fitted into the larger picture. All the
statistical pieces of the labor force and industry "lock"
' They are

into place around. the input-output matrix.
completely reconciled internally and ‘with the National

Accounts.
implications of an information economy

Interpreting the

is a ridd¥e with many solutions. Our purpose is served

if the basic statistical foundation for the idea’is
Once the "soapbox" is built and can support tne

sound.
weight, we gladly invite others to Hyde Park for the

‘ inevitable debates.
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FOOTNOTES

1 -, . . . .

Fritz Machlup, The Production and 2istribution of
Knowledge <n the United States, Princeton University Press,
New Jersey, 1962.

2An example of an ambiguous capital good is a clock.
A «clock obviously gives one informnation about the ‘time of
day, but a clock aiso has value as an ornamental piece, as
furniture or, in the smaller version as a watch, as a piece
of jewelry. Treatment of this ambiguous category is as:
follows: the casing portions of a clock or watch (the
ornamental or jewelry component) was measured separately
from the clock mechanism, itself, This sorting out was done
at a very tediols and minute level as this example illustrates,
and gives us fair assurance that- the definition of information
capital was followed quite faithfully in the measurement
-effort. ‘

. ;Including a third group of around 30 occupations which
are "ambiguous," e.g., nurses, managers of retail establish-
ments, foremen. ' : :

4 The 'I'ederal government produces certain services
‘(e.g., printing and publishing,. data proce551ng) that are
directly analagous to those produced in the primary information
sector. The GNP share of these activities in 1967 was 5.1%

Sone slight deviation from this definition is in the

treatment of government, and we should make that clear

i in advance. The government engages in activities that argj
both like the primary information sector and like the
secondary information sector. Where the Federal government
maintains a printing-office of a data communications network,
‘it ‘clearly emulates firms in the primary information sector.
The economics and the technology of operating a government'
printing office are guite similar to those of a private ;
printing firm. We therefore built a separate government
industry in the primary information sector. Likewise, the
value of the "secondary" information services consumed by
governments appear in our secondarv information sector. The
GNP share of these activities in' 1967 was '2.3%.

. . 6The Bureau - of Economic Analysis (BEA) of the Department
' ~of Commerce publishes a magnetic tape of the input-output (I-0)
atrix. The detailed data were drawn from an unpublished
work~tape underlying the aggregate I-O tables.

O
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This is apparent by example. Crude petroleum is not
a consumer item: governments do not purchase it; almost
none is exported; and it is not an investment good: The
share of U.S. final demand attributezble to crude petroleum

is a mere $339 million -- or 0.04% o¢ GNP. But the crude
petroleum industry is a lucrative source of profits and
wages. On the income side of the account -- va-.ue added --

the industry created $8,611 million, or 1.08% of GNP.

[
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CHAPTER TWO

THE SIX-SECTOR ECONOMY

The purpose of this chapter is to briefly sketch the
framework used in this study, and to provide a roadmap of the
descriptive and analytlc chapters that follow.

The U.S. economy is conceptually d1v151ble into six sectors:
three "information sectors," two noninformation sectors, and a
household sector. The three information sectors produce and
distribute all the information goods and services demanded by the
economy. The two noninformation sectors supply ‘all the physical
or material goonds and services whose value or use do not

. primarily involve information.. The homsehold sector supplies

labor services and consumes final goods.
N
. \

\

The primary 1nformat10n sector includes all 1ndustr1es whlch
produce information machines or sell 1nformat10n services on
(established) markets. This sector provides the technical

‘infrastructure for 'a variety of information processing and s

transmlss1on activities. It also offers information for sale as
a commedity. Included here are such diverse industries as ’
computer manufacturing, telecommunications, prlntlng, nass media;,

~advertising, accounting, and education. This is the productive

locus of an information based economy. This sector includes
eight major classes of industries: (i) the knowledge production
and inventive industries; (ii) information distribution and
communication industries; (iii) risk management industries

‘including components of finance and insurarge; (iv) search and

coordination industries, including all market information and
advertising vendors; (v) information processing and transmission
services, both electronic and nonelectronic; (vi) information
goods industries, including. information machines; (vii) selected
government activities that have direct market analogs in the
primary information sngtor——lncludiﬁﬁ‘the postil service and
education, and (viii) support facilities such as office and

education. buildings.

The priimary information sector includes. all m~ et .

.trarsactions of information-goods ‘and services. - ..i0ose portions.

of 't! 2 government bureaucracy that provide primary information ;
services are included because they are almost indist’ ngu1shable
from the martket variety. As we.shall see 'in Chapter .,
approxima+zly 25.1% of value added (GNP) orlglnates in the
primary sector. The.goVvernment contributes around 10%, and the

‘private sector cnuntributes 90% of all prlmary information

produc«s. .(See Table 4.9.) . /

The secondary information sector includes most of the publlc
Jureaucracy and all of the private bureaucracy. It includes ;he

i

.I’ [} '
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costs of organizing firms, maintaining markets, developing and
transmitting prices, regulating markets, monitoring the firm's
behavior and making and ernforcirg rules. :

- The public bureaucracy includes all the informational
functions of the Federal, State and local governments. ‘
Governments perform a myriad of planning, coordinating, deciding,
-monitoring, regulating and evaluating activities--these are an
information overhead cost:to the private economy. " Those
portions of the public bureaucracy which have direct analogs in
the primary information sector--such as printing, law and
accounting--have been removed from the sector for accounting
purposes. Education, one oi&the largest components transferred
into the primary gector, is . %so.d" as a local public good by
state and local governments, with the voter purchasing services
. as if -a market were operating. Only the planning and :
coordinating activities of governments remain. in the secondary !
informaticon sector. ' :

. The private bureaycracy is that portion of every
noninformation firm which engagrs in purely informational
activities. It is a dire&t analog to the public bureaucracy,

. except its locusg is in the private sector. It, too, exacts a
high burden on the economy, and consumes a prodigious amount of
" resources. Although the private bureaucracy produces services

similar t> the primary information sector (e.g. data processinag
and - library services), we cannot measure the vaiue ofeeach

discrete activity. Conceptually, these services are the o
informational costs of providing a noninformation good. Although
the good is sold on markets, the information component is not. )

. The public productive sector is that portion of Federal,
State and local governments which is solely engaged in producing
noninformational *public and quasi-public goods. This sector
‘includes all highway construction, dam building, maintaining a
‘navy, providing sanitation or transportation services, '

;establishing wildlife preserves and keeping up national parks.

o

The pcivate productive sector includes all market activities
other ‘than those involving information goods and services. This
sector is the heart of the traditional economy, including  the

agriculture, mining and transportation sectors, and most of the
. construction and manufdcturing industries. :

Finally, the household sector provides all the labor
resources used by the other five sectors of the economy, .
including workers whose jobs are mostly information oriented and
those who are in the agricultural, industrial or traditional
service industries.. The household sector is also the final
consumer for the goods and services sold by the piimaty

information. sector and ty the private productive sector.
FLOWS BETWEEN THE SIX SECTORS

The six sector scheme involves a variety of market,
infermation, and labor flows. The relationship between the

<
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//;formatlon sectors and the rest of the economy is dlagrammed

below. Thisg section serves as a brief introduction to the later
work on the’ input-output matrix.

Goods and services are exchanged in seven major markets, as
depicted in Figure 2.1. The flow of informatidn goods and
services originates in the primary information sector. For
example, the private bureaucracies may purchase computers and
telecommunication services; the public bureaucracies may procure
private R&D and communications equipment; and houﬁ%hold may buy

CB radios and calculators. Ve
;

' v

FIGURE2.1: FLOW OF GOODS AND SERVICES (MARKEIP TRANSACTIONS)

PRIVATE
4 . 3 PRIVATE ' PRODUCTIVE

BUREAUCRACY ‘ SECTOR

A

s

PRIMARY . —
- / , INFijTIO“ —p | HOUSEHOLDS
* SEQTOR B . A
1 - : : /
N ' PUBLIC
PUBLIC PRODUCTIVE
BUREAUCRACY | SECTOR

The flow’of nonlnformatlon goods. or serV1ces orlglnates in

the private productlve sector. For example, the primary . .
informat: omx.gector may purchase sheet metal and copper; the
public produc _sector might procure concrete and trucks; and

households might buy\{ood housing, clothing and automobiles.

Note that all intermediéte*%betweén4firﬁ) transactions are
ignored within each major sector. Clearly there exists a large
volume of intra-sectoral market transactions, such as computer
manufacturérs selling to timesharing companies.

.
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Information Flows

| Figure'2.2 éhows all information flows.which are outside the

--market .economy. The primary information industries and the

‘private bureaucracies of noninformation industries exchange a
flond of market information with households. The flow to
households takes the form of media advertising, circulars, -
brochures and catalogs. The flow to firms comes indirectly ,
through consumer buying behavior (revealed preference), and in a
minor way through market research.

ot

t

“FIGURE 2.2: FI:CW OF INFORMATION {NON~-MARKET)

s ;| BRIVATE
P PRIVATE Sommand & Control} pRODUCTIVE
P BUREAUCRACY |« SECTOR ‘
P \ Advertising
e \ and Market
4 ’ “ Information
// .1
s N
/'l PRIMARY _
! | INFORMATION | _ _AdvertiSing__ | yOUSEHOLDS _
v’ SECTOR Market Information '
\ 7 }
Vo ) /
\ .o
\\ Plahging and _/ Poljtical _
\ . :
'\Coord)ln\ation _/l Information PUBLIC
N Ny .
~. s PpuBLIC e’ e PRODUCTIVE
Seo _’ BUREAUCRACY | g mc e e e e m e e = — > SECTOR

Command & Control ]

The private and public bureaucracies are the repositories of
the planning power in the economy. It is at their direction and
bidding that the productive sectors act. They exchange
information about production processes, costs, inventories. . ’
timing, and so on, and use that information for internal command

- and control. The two bureaucracies ¢oordinate with éach other
through a blizzard of forms anq-reportsq~and_th16ugh the
revolving door between i=dustry amd government. Expertise is
exchanged through the purchase of R&D, consulting, and

'management, ~nd through contracts mandated by laws it is also
extracted by regulatory commissions, requested by Congressional
committees, offered gratuitously through lobbying, or simply
transferred as a result of people changing jobs. Together, they
make the rules by which the game is played.

These informational flows are largely nonmarket, although the
services produced by the private bureauctacy will be explicitly
built into an input-output matrix, in Chapter 10. N

-
-
]
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Labor Flows: S

So far, we have accounted the market flows of goods and
services, including information (Figure 2.1), and the nonmarket
flow of information (Figure 2.2). The last major component of
an economic system is the flow Bf labor. Tigure 2.3 shows the
flow of labor out of the household sector divided into two
streams. Information workers--those whose tasks are primarily
involved with producing or manipulating symbols--are employed
by the primary information sector and by the two bureaucracies
of the secondary information sector. Noninformation workers--
those who primarily transform or manipulate phy31cal goods--
are hired by the two productive sectors. Implicit in Figure 2.3
is a reverse flow of labor income--employee compensation and

" proprietors' income 1is exchanged for labor.

FIGURE 2.3: FLOW OF LABOR (AND INCOME)

: PRIVATE
PRIVATE PRODUCT IVE

BUREAUCRACY SECTOR

TI\FOP"‘ATIC‘" 'A\ \ " NOKR-INFORMATION LAHOR

PRIMARY ,
INFORMATION HOUSEHOLDS
SECTOR .
* . ////// :
. © PUBLIC
" PUBLIC » PRODUCTIVE )
BUREAUCRACY - SECTOR

T —— g
[

PLAN OF THE BOOK

V4TS e

Tb;s basic six-sector scheme serves as the organizing
framework for all the descriptive and analytic material in the
next nine chapters. The plan of the book is as follows:

In Chapter 3, the concept ¢f a "primary information industry"
is reduced to an operational definition. Four of the more
difficult examples--banks, ohy51c1aﬂs offices, real estate, and

onstructlon——are explalned ‘

y In Appendix 3 (Vol. 2),waccompany1ng the Chapter, the
industries that make up the primary information sector are
explicated and measured in detail. The thous ds of services and
manufactured goods that are informational in ure are
preserited,“with a rationale for why: they were 1nc1uded or-
omitted. The Appendix provides a complete data base of\the// o

- information industries' 1967 share of GNP. = modular approach is
taken, so that other researchers can select ‘industries (or parts
.of industries) that conform to a different conceptual scheme.

-.‘",'
s !
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s

In ChapEQE 4, the primary information industries' share of
Gross National Product (GNP) is-consolidated into the National
Income and Product Accounts. The GNP share is measured in two
ways--by sales to final dsmand and by value added originating in
those industries. .

Appendix 4 (Vol. 8) givas detailed backup data to the
consolidated accounts.

- In Chapter 5, national income originating in thefprimary
informatioggsector is estimated in a time series spanning 1929 to
1972. This chapter shows the steady growth of the sector, and
serves as a basis of correlating. long-term economic growth with
activities in the primary industries. It also reveals the
sector's sensitivity to macroeconomic cycles.

% . o . “
Appendix 5 (Vol. 8) contains an annual time ser‘=s (1929~

1974) of the primary information sector, plus a.discussion on

sources'agd methods. The series is extended to 1974% 'J

In Chapter 6, the primary information sector is built into an

‘input-output matrix. Structurally, the primary matrix collapses

the economy:into 26 information industries and 82 noninformation
industries. The public and private bureaucracies are not
exollﬁﬁtly shown.. The primary matrix, based on a 507 order
detalied matblx, 1s used 1n two experiments: (1) reallocating
20% of the defense' budget to personal consumption expenditures,
and {i1) substltutlng information capital for noninformation
capital, and measuring the impact on total output and employment.

Appendix & (Vols. 3, 4, 5) contains the 108 order interindustry
transactions matrix, the technology matrix, and the inverse for the
1667..economy. Appendix 6 (vol. 8) contains the experiments. By

‘In Chagte 7, the U.S. labor force is analyzed in detail.

The concept of an "information worker" 1is introduced, and a 2-

sector aggregation of the U.S. workfcrce (i.e., information and
noninformation) 1is measured between 1860 and 1980. Similarly, a
4-sector time series is presented, showinyg the rapid emergence of
the information work force, and the relative decline of the
traditional agriculture, industry and sérvice sectors.

In order to measure the size of the private and public
bureaucracies, a detailed picture of the occupational composition
of each industry was necessary. We built two industry by occupation
matrices showing the e;ployee compensation paid to 422 occupdtions
in the 108 industries used in yhe input-output matrix. The 1967
matrix is contained in Vol. 6; the 1970 matrix in Vol. 7. o

In Chapter 8, the first part of the secondary information
sector 1s discussed. The public bureaucracy is esxplained
conceptually, 2nd presented as a multiservice "information 2
industry. The Federal Goverrment budget is then analyzed using

" the corgeptual framewcrk, and its inputs and outputs are measured

over time (1958 to 1970).
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'Appendix 8 (Vol. 8) contains an expanded typology of the--
"Federal information industry," in which hundreds of offices,
bureaus and programs are sorted by informaticn, function. This
typology is the basis for the measurements in Chapter 8.

.In Chapter 9, the other half of the secendary sector--the
private bureaucracies--is defined and measured. Labor income
estimated in Chapter 7 is used as the basis for determining the
output price of these nonmarket information services. Also, the
capital structure and depreciation of all noninformation .
industries is broken inty, information and noninformation-uses. v
The consolidated accounts ef the secondary sector are built, and.
integrated into the National Income and Product Accounts X
structure. A time series of the secondary sector (1929-1974).. -
reveals the rapid growth of the planning sector of the U.S. ,
economy. Preliminary analysis shows that the productivity of the”
secondary information sector has decreased over time, and a set
of implicit price deflators are constructed. These deflators are
used to estimate the inflationary effect resulting from
productivity losses in the two bureaucracies.

P

Appendix 9 (Vol. 8) contains the detailed accounts of the
secondary information sector at the 190 order. ‘

In Chapter 10, the secondary sector is explicitly built into
an input-output matrix. All industries are split apart
financially, with .the planning andg coordinating functions
separated from the manufacturing function. The matrix is used to
show the .informational requirement generated by the purchase of
noninformation goods and services. The matrix shows the amount
of information that is directly ard indirectly "embedded" in
items such eas food and pharmac-uticals. '
. Appendix 10 (Vols. 4, 5) contains the secondary matrix at the

190 order, including the technology matrix and its inverse.

cl
®
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CHAPTER THREE

R

THE PRIMARY INFORMATION SECTOR '

The computer is to the information industry roughly
what the central power station is to the electricak
.1ndustry....[ILnformatlon, like electricity, is a
form of energy.

Peter Drucker, The Age of D1scont1nu1ty
Harper & Row, New York, 1968.

-

The purpose of this c}upter is to explaln the framework for ™~

building the pr1mary information sector. - The conceptual
definitions given below are the basis of the detailed 1ndustry—.
by-industry accounting shown in Apmendix 3 (Vol. 2). But before
we count dollars, we need a clear framework.

v

Defining a Pr1mary Informatlon Market :

There is no s1ngle definition of information that embraces
all aspects of the primary infdrmation sector. It is easier to
define information by example than by direct appellatlon., .

The end product of all information service markets is
knowledge. An information market enables the consumer to know '
somethlng that was not known béforehand: to exchange a symbolic
experience; to learn &r relearn something; to change perception
or tognition; to reduce uncertainty; to expand one's range of .
options; to exercise rational choice; to evaluate dec1s1ons, to
control a process; to communicate an idea, a fact, or an opinion.
An information market may sell topical knowledge with a very
short useful life; it" may.exchange -long- lasting knowledge. It
may involve a completely snecialized or unigue: configuration of
knowledge, useful "only.to one person iR one situation, or it may
be publlc knowledge available ‘to all simultaneously and generally
useful in many contexts.: It could be extremely costly to
produce, or it may involve only very s1mple processing and.
transmission approaching zero marginal cost. Information cculd

W

“3 be a lengthy process spanning a whole lifetime (such as

invention), or it could be a burst of data occurrlng in a
mllllonth of a second. .

‘Table 3.1 shows an overview of the primary 1nfo;matlon
sector.\ The eight major classes cover hundreds of industries
that in some way produce, process, d1ssem1nate or transmit
knowledge or message

Knowledge could be an end iwn 1tself- moré often knowledge is

applied in the acqu1S1tlon of something materlal.j What one does /

with knowledge i:: a matter of taste. Bookies might acqu1re /
knowledge about horses to make money to buy things. - Veteri-
nar1ans m1ght acquire knowledge about horses to practice- - !

o€

i
i
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TABLE 3.1: TYPOLOGY OF PRIMARY INFORMATION SECTOR INDUSTRIES

KNOWLEDGE PRODUCTION AND IN&ENTIVB INDUSTRIES

R&D and Inventive Industries (private)
Private Information Services

~

INFORMATION DIYSTRIBUTION AND COMMUNICATION INDUSTRIES .

- Educatior
Public Information Services
Regulated Communication Media
Unregulated Communication Media

RISK MANAGEMENT

Insurance Industries (components)
Finance Industries (components)
Speculative Brokers

SEARCH AND COORDINATION INDUSTRIES

Search and Non-- gpeculatxve Brokerage Industries .
Advertising Industries
Non-Market -oordlnatlng Instltutlons '

INFORMATION PROCESSING hiid TRANSMISSION SERVICES

Non—Electronlc Based Processing
Electronic Based Processing
Telecommunication Infrastructure

INFORMATION GOODS INDUSTRIES

Non-Electronic Consumption or Intermediate Goods.
Non~Electronic Investment Goods .
Electronic Consumption or Intermediate Goods
Electronic Investment Goods

SELECTED GOVERNMENT ACTIVITIES
Primary Information Services 1n the Federal Government
Postal Service
State and Local Education
SUPPORT FACILITIES
Information Structure Construction and Rental

0f fice Furnishings

medicine. I am completely indifferent as to the motivation for
acquiring knowledge, or even to the quality of the knowledge
relative to other kinds of knowledge. It does not have to be
"good" information to Jualify as an information service, nor does
it have to be "true. Infortunately, lies, distortions, and

ilnaccurac1es are still information.

A primary 1wformat10n market is established when a technology
of information productlon and distribution is nrganlzed by firms,
and an exchange price is established. Activit®es which are
closely related to information services--such as manufacturers of.

information machlnes-—are also members’of the primary information
markets. -

piotn
P\A
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Information as an Activity

Information is by nature a heterogeneous commodity.
Education is unlike research and developmant; computer processing
differs from data communication; television is vastly different
from books. But these six industries all deliver information
services in one form or another, even though their technologies
are distinct, they serve distinct markets, and their economic
characteristics differ on many dimensions. ‘

Information cannot be collupsed into one sector--like
"mining”--but rather the productlon, processing and distribution
of information goods and services should be thought of as amr

) act1v1ty

As a way of motivating the conceptual scheme that underlies
our definitions and measurements, consider the "food activity" in
the economy. The provision of food involves hundreds of
heterogeneous industries. From the agriculture sector we find
the farms and agribusinesses that produce basic food commodities.
From the manufacturing sector, we find the makers of harvesters,
combines, tractors, plows and other artifacts of -a modern
agricultural economy. We alsu find the chemical and fertilizer
industry, the manufacturer of stoves, freezers, refrigerators,
canninyg equipment and so on. From the construction sector, we
might select builders of farmhouses, grain elevators, storage’
bins, warehouses, supermarkets and restaurants. The service
sector includes several industries that are crucial components of
the food activity: the food wholesaler and retailer, the
preparation firms, and the restaurants and cafeterias. Lastly
the tranaportatlon sector includes those firms which specialize
in moving food by truck or rail.

Together, this group of industries compose an activity.
Similarly, the provision of information as an activity involves a
large number of closely interrelated but distinct industries.
The traditional service sector includes many industries whose
sole output is informational: education, R&D, advertising,
management consulting, accounting, brokerage and so on. These
industries sell information as a commodity, tlleir business is to
package information in a form that gains value because it is
organized in a useful manner. Carriers of knowledge or T
informavion, especially common carriers, are included because '’
their output is strictly and intimately involved in the
distributicn of information. Carriers do not produce khowledge

_(except internally), and only sell access to a physical resource.

But the resource can be used for nothing other than the
transmission of information. Manufacturers of certain machines
also are included in the information sector. Thece machines--
computers, television transmitters, instruments, and so on--have
only an information processing function to serve. They take
information as inputs and, after a mechanical or electronic
transformation, produce an iuformation output. -The information
machines are consumed as intermediate goods by the final
producers of information services. Hence, they are ancillary to
the service markets. No one values an information machine as an

N
te
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end in itself, but only in its ability to produce a useful output
from a useless input. Households buy television sets to
transform electromagnetic impulses.into visual images. Banks buy
computers to organize moudntains of paper and masses of
disorganized data into useful financial information.

Manufacturers of certain nondurable gozaz, such as books and
magazines, "are included. Their pronducts are the physical
carriers of symbolic information. The consumer does not buy the
physical or material good as an end in itself but only for its
ability to store information in a readily usable form.

. -Lastly, we account the natdion's investment in structures--
schools, office buildings, 'and. telephone and telegraph
buildings--which serve no purpose other than to house -
informational activities. These structures are special-purpose’
"tools" that only support information processing activities.

Excluded from the primary information markets are many inputs
to the information industries. These inputs come from industries
that may be closely associated with information industries but
nonetheless do notv sell either information goods or services per
se. For example, the communication satellite manufacturer is-
part of the information goods sector, but the delivery rocket and
the fuel manufacturers are not, even though the satellite is
useless without its nonlnformatlon twin. @

)

or aaruic us* intringiteally conrey
""ful in *ﬂnﬂug‘“g, rrocessing, or
noccunsed Un. tne DJ‘?"IJP/ scater.

At what poirt do we stop the intermediate «nputs, and exclude

tnem from the primary information sector? - Consider the .

"accounting services marketplace," as shown in Figure 3.1.
The final concsumer of knowledge or information is the household.

‘In our example, the computer manufacturer, the computer leasing

firm, the time-sharing firm, the software development firm are
all part of the primary information sector. None sells its
services to final demand excep® Lhe accounting firm {and it too
may completely sell its services to ather firms). Nonetheles
their value added is measured as part of the primary 1nformat10n
sector. The steel and aluminum manufacturers that supply vital
materials to the computer industry are outside the primary

“information sector since their wares are not intrinsically

processors or distributors of information.

The myriad goods and services implied by our definition
begins to form'a coherent structure when we think of "information
markets" rather than simply isolating.information goods or

services. Th2 information iadustries seil! to each other, supuort
each other, and behave as a "sector." Most .. formation markets
reguire a chain of information industries' outputs to deliver the
final product: research and development houses need computers;
computer manufacturers need research and development; computer
time~-sharing firms nencd paper; paper. manufecturers buy computer
time. Thz isternal st ructure of the infceemation sector will he
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FIGURE 3.1: THE _MARKET FOR ACCOUNTING INFORMATION SERVICES
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‘discussed in Chapter 6, when we look at the "primary input-output

matrix."

-

Typolgg} of Information Industries

The National: Income Accounts (NIA) are not conceptually
organized to measure the information industries. To serve as a
road map to the detailed description offered in Appendix 3 {(Vol.-
2), the industries are assembled into a "sectoring scheme"” than
makes more conceptual and theoretical sense than a simple list.

" ‘Pable 3.2 shows a more detailed typology organized into
"markets for information," "information in markets," and the
"information infrastrugtuve " '

The thoucands of goods and services implied by the typology
are discussed in Appendix .3 {(Vol. 2). The reader can argue and
disagree with our definitions and immediately check the impac on
the accounts by referring to the detailed industries. Since
there are 'so many industries, removing-one or a few will not
appreciably change the size of the sector. The reader is

-



TABLE 3,2¢ DETAILED TYPRLOGY OF THE PRIMARY INFORMATION SECTOR

i

MARKETS FOR INFORMATION

FNOWLEDGE PRODUCTION AND INVENTIVE INDUSTRIES

RD ard Inventive Industries

: b - .
(1331) Commorcial Research and Development Laboratories
(1397) Commrcial Testing Laboratories
(8921) Nonprofit Educatiun and Sclentific Research Agencies

o

Private Information Sefviccs

Setvices Allied with the Exchange of Securitles or
Compodities e

‘Combinations of Real Estate, Insurance, Losns, Law
0ffices W

Business, Manacement, Adminirirative, and Consulting
Services_ - ‘

Legal Setvices

Engineering and Architectural Services

Accountirg, Auditing, and Dookkeeping Services

Sarvices, Not Elsevhere Claseified

(5281)

(661
1392

(8l
(8911)
(8931)
(8939)

INPORMATION DISTRIBUTION:AND COYMUNTCATION INDUSTRIES

o

Education

‘

Elementary and Secondary Schools

Colleges, Universities, and Professional Schools

Junior Colleges and Technical Institutes

Correspondence Schools '

Vocaticnal Schools, Except Vocational High Schools

Schocls and Educatioral Services, Not Elvewhare
Classified

(8211)

(8221)

(8222)

(8241

. (8242)

3 (82991

Pudlic Information Services

(8231) Libraries and Information Centers

Requlated Communication Media

, 4831) Radio Broadeasting
{4813} Telovision Broadcasting

Onrequlated Ccmmunicg;igprMcdia

~

Newspapers: Publishing, Publishing and Printing
Periodicals: Publishing, Publishing and Printing
Backs: Publishing, Publishing and Printing
Miscellancous Publishing
News Syrdicates
Motion Picture Production, Except for Television
Motion Pictute and Tape Production for Talevislon
Production of Still and Siide Fllms
Motion Picture Film Exchangs .
Filn or Tape Distribution for Television
Motlon Picture Service Industries
Theatrical Producers (Except Motion Picture) and

Miscellanecus Theatrical Services

(2711
(211
@nl)
(241)
(7351)
(7313}
19814)
{7815)
(7816)
(7817)
{7821)
(1922)

4

INEORKATION T4 MARKETS

SEARCH AND COORDINATION INDUSTRIES

Search and Non-sﬁeculativc Brokerage Indugtries
i

Foraiqn Exchange Establishments.

Cheex Cashing Agencles and Currency Exchanges

Clearing House Associations

Loan Correspondents and. Brokerd

Security:and Commodity. Exchanges

Insurance Agents, Brokars, and Service

Agents, Brokers, end Managers

Title. Abstract Companies

‘Radic, Television, and Publishers' Advertising

' Representatives -

Consumer Credit Reporting Agencles, Mercaatile

_ Reporting Agencies, and Adjustments and
Collection Agencies

Private Employment Agencles

femporary Holp Supply Setvices

Services Allied to Motlon Picture Distribution

(6052)
(6053)
(6055)
(6161)
(6231)
(6411)
(6531)
(6541)
(1313)

(1)
(1361)
(1398)
(1818)

' t
Advertising Industries

13993) Slgns and Advertlsing Displays
(7311) AMdvertlsing Agencles

{7312) Outdoor Advertising Services
(7319) Miscellanecus Advertising
{7331) Direct Mail Mdvertiving Services

! Non-Harket Coordinating Institutions -
(8611) Busirieds Assoctations
{8621) Professiona) Membership Prqanizations
(8631) "Labor Unions and Similax Laber Organizations -
{8651) Political Organizations

RIGK MANAGEMENT INDUSTRIES

Insurance Industries (Components Only)

{ 63) Life, Accddent, Pire and Casualty
{ 636) Title Insurance

' Finance Industries  (Components Only)

" 60) Commcrcial, Savings Banks ¢ Related Institutions

( 61) Credit Institutions

Epeculative Brokers (Components Only)

( 62) Security Brokers, Commodity Contractors
( 63) Patent Ovners and Lessora

-~
| 8 Riad
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MMLhmmmﬂmmwmmmwmmmwmm-mmm !
' ‘ | Non-Elcctronic Investment Goods ‘ .

Vd
‘ (3554) Paper Industries Machinery
LAFCRNATION TNFRASTRUCTURE 13556). Printing T:ades Machinery and Equipment
' : (3574) Calculating ard Accounting Machines, Except
INFORMATON PROCESSING AND TRANSMISSION SERVICES . ' " Electronic Computing Equipment
‘ ‘ ‘ {1576) Scales and Palances, Except Laboratory '
Non-Electronic Dased l'tocessing (3579) Office Machines, Not Elscwhere Classified
. (3821) Hechanical Mensuring and Controlling Instruments,

Pixed Costs: " Dxcept Mitoratic Tenperature Controls

(2153) Engraving and Plate Printing L (3822, Mutomatic Temperature Controls

[2731) Tvpesetting nm)mmnmmmﬁmmm

{2153)  Photoengraving . : ,

{1194) lectrotyping and Stereotyping Electronic Consumption or Intermediate Goods
Varlable Costs: . . . (3652) 'Phonograph Records -

(2732) Book Printing ” ‘ mmmmWWMMMMMmemmm.
¢ (2751) Commercial Printing, Excep Lithographic . . . : Except Cithode Ray '

(275)) Commercial Printing, Lithographic o ' ‘ -{3672)" Cathode Ray Picture Tubes

" (2789) Bockbinding and Related hork (3673) " Transmitting, Industrial and Spacial Purpose
. (1221) Photographic Studies, Ircluding Commercial . Electron Tubes
© . ; Photography . (3674) Semiconductors and Related Devices
(1332) Blueprinting and Fhatocopying Services (3679) Flectronic Conponents and Acceasocies, Not

Elsewhere Classlfied
Electronic Parts and Equlqment

(1338) Seenogranhic Services; and Duplleating Sezvices,
Not Elsewhere Clossified

Photofinishing Laboratories
./ ‘

(1395) 15063
R Elcctronicxﬂas ¢ Prosossi : ;' Elactronic Investment Goods.
o Prosessing : ‘ .
' ©357) Electronic Computing Euipnent .-
‘ (3611) Electric Measuring Instruments and Test Bquipment
(3651) Radio and T levision Receiving lets, Except
Communication Types
“felephone and Telegraph Apparatus
Radio and Television Tranemitting, Signalling,
and Detection Equipment and Apparatus
Radiographle X-ray, Fluwroscopic X-rey, Therapeutic
Y-ray, and other Xeray Apparatus and Tubes:
Clectronedical and Electrotherapeutic Apparatus
Engincering, Laboratory,.and Scientitic and Rosearch .
Instruneats and Assoclated Equipment

(1352) Pure Data Processing Services

Telerormnleation Infrastructure

(3661)
(4311) Telephone Comunication (Wire or Radio) {3662)
(482]) Telegraph Communication (vire or Radio)

(4899) Comaunication Services, Not Sleewhere Classified {3693

INPORMATION GOCDS YANUFACTURING INDUSTRIES
‘ ‘ ’ : (381)
Non=Electronic Consunption or Intermediste Goods

" {2821) baper Mills, Eacept Building Paper Mills
2542) Eavelopes ' :
Vanifold Business Forms §

WHOLESALE MND PETAIL *RADE IN INFORMATION GUOBS

(2161 .
(2732} Blankbooks, Loose lLeaf Biners and Devices Household Investment Goods
(233)) Pripting Ink . ‘
(2395) Carbon élnck (§732) Radio and Television Stores
(3361) Photographic Equiprent and Supplics (5995) “Camera and Photographic Supply Sotres

Pens, Pen Points, Fountain pens, Ball Polnt Ponm, fland Calculators

echanical bencily and Parta
tead Pencils, Crayons, and Artlsts' Materdels a
Marking Devices '
Carbon Paper and Ink

{3951)
{3952) Qgg}umption Gonds . o
(3953}

(3955) §942) Book Stores

\5994) Yews Dealers and Rewsotands
{7812) Motion Picture Theaters, Except Drive-in
(7831) Drjve-in Hotlon Plcture Theaters

Ribbona ¢

SUPPORT FACILITIES POR INTOFMTIO.V‘AL ACHIVITIES

(15) Contract Construction of Oftice, School, Communications
Buildings ‘

(65) Rentals of Information Structures

{25) Furnishings for Office Buildinga

S

1
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encouraged to turn to Appendix 3 (Vol. 2), since much of the
careful explicaticn is aiven in the context of describing the
detailed industries. Each industrv's share of GNP is measured
bcth on the product (firnal demand) and income (value added)”side
of the account.

The government ‘s share of GNP is accounted in two ways. On

the product (tinal demand} side, the share includes,only the

government purchases of information goods and servi¢es from the
private economy. On the income (value added) side, we include
only the compensation of those employees engaged in performing:
services that have direct analogs ifi the primary informatiom |
sector, e.g9., printing, legal service$§, telecommunication- etc.
A complete description of the Federal Government is given in
Chapter 8. i

SOME INSTRUCTIVE EXAMPLES

It ic clear that libraries ard palm readers sell information
service§;,?nd it is clear that plumbers and restaurants sell
noninformation services. But there are a variety of industries
whose output is conceptually less clear. I shall briefly
introduce four industries--finance, ohysicians' offices, real
estate, and construction--as exemplars of how we view
"information." “\ A complete description of each primary
information indb&try appears in Appendix 3 (Vol. 2).

N
\

f

14
.chargead. For oxarple, 2 bans< may provide the following
os:

Example 1: Finance and Insurance

The financial irdustries are fundamentally 'rgadnized around
intermediation-—-the brokerage of monev and fina..ial assets.
Money itself is nothing more than a symbolic store of value,
carrving information a3 to the holder's claim on assets. When
mone} is depocited in a *ime (saving) OT demand (checking)
account, it comple<ely luses its sense of being a "commodity.,"
and instead ascumes the form of pure information: it 1is converted
into information, storsd in computer-driven data banks. Money in
this form is =xXchanged hetwenn banke over a telecommunications
network, wheare onlv information {lows betweén'the veniors of
financisl servi-~s. An elcctronc funds transfer system is a pur:
information medium for carrving cut Sinancial transactions.

2rViICcHese
1w

v

The businecs of finance provides many informational s
some  2arn an ecxplicit inceme, and others are not explicit

explic.tly charg~i service

on demand deposit

on money orders

on trust accounts

on travelercs' checks
an :undz transfers

Transactions
Transactlons
- Transactions
Transactions
Trange-ctioans
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In/;ddibion, there are a variety of informational services
which are not explicitly charged, but rather are paid out of the
net interest income, for example:

analvsis of borowers' risk

analysic of investment portfolio

Analysis of -foreign exchange zates .
Analysis of macrceconoric development
Internal ‘management and bodkkeeping

Legal, political, and promotional activities
Transactions with the-Federal Reserve

The Banking industry's output is defined as the sum of net
interest plus szrvice charges. As shown in Appendix 3 (Vol. 1),
the entire output just ecuals the expenses of producing,

.processing’, and transmitting financial information. About 81% of
the industrv output is used in providing information services,
and 19% represents the cost of capital. ' :

Diagrammatically, a bank can be represented as follows:

INTUTS = COSTS OUTNﬁi = NET INTEREST
(60¢) _ '
nanagers
tellery Lheckinq Azcount Activ;;J
clerks ' )
' accountants
INFO computers . Eﬁxingé Account Activitv]
calculators ’
telenhoenes
— transfo.m >F4’Mortqaqe Loans ]
file eahirets {__ _Manacement Risk

office buildincs

{ 1%) Business Loans
Janitors Managerment Pisk

NONlguards
INFOicarpets
puerstuffed couchas

1 Trust Accounts

L

(19%)
capital acconunt |
The outputs are all :nforrmationmal and the inputs are

predoninantly information. When a consumer pavs for commodities
by check, the shopkeeper is secure in the knowledge that a™
transfer of funds from one account to another will eventually
take place. The consumer does not only pay for the purchased
good, but also for come transmittal of information. This
information exchange is costly to produce, and banks often levy
explicit service charges to perform the informgrion services,
Als0, when a bark lcans monev to z hcousehold or business, part ot

1)
O
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the net interest pays for extensive analysis and diagnesis of the
loan opportunity. These charges are often implicit and, as we
show in Appendix 3 (Vol. 2), are covered by net interest.

A bank, viewed as a firm, purchases various -inputs to a
multiple~output production function. This view was adopted in a

‘Federal,Research Board of Boston staff paper produced by Bell and

Murphy. A bank is seen as a factory which purchases information
machines (computers and calculators), buys information services
from other firms (telecommunicdtions lires, terminals), hires
production workers (clerks, tellers, machine operators), and
produces a variety of financial services. Bell and Murphy state, -

"Th=> servicing of demand deposit accounts is a
distinct ‘'production line operation.' Associated
with this function are the receiving and process-
.ing of checks, involving sorting, tabulatiny, and
many other detailed operations. Tellers, book-
‘ keeping machine operators, and many kinds of

equipment are employed to produce a demand

deposit account." . :

Their analysis of over 20 commercial banks shows the
‘following cost breakdowns on the many services prov1ded by
financial intermediaries:

TABLE 3.3: FUNCTICNAL COST AND EMPLOYMENT FOR THE TYPICAL COMMERCIAL BANK

PERCENT PERCENT
L oF OF
- - TOTAL TOTAL
FUNCTION COST EMPLOYEES
Explicit Services -
Demand deposits 33.7 . 51.1
Time Geposits . 6.2 6.6
Safe deposits 1.3 1.7
Analysis & Diagnosis -
Managing real estate loans 4.2 3.8 ®
Managing installment loans 12.8 13.1
Managing business Lloaus 6.8 6.6
Managing securities 1.3 0.8
Trus. department ' 5.3 5.4
Business development’ 4.2 1.9a
Administration (overhead) 10.5 -
Other
Ovcupancy and maintenance 13.7 9.02

a0ccdpancy and administrvation combined.

Source: Bell and Murphy, op. cit.

h
b
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The National Income Accounts define the Banking industry's
output as the sum of two items: (i) charges levied for explicit
services performed by the bank such as cnecking account charges,
money order charges, and so on; and (ii) an "imputed service
charge" for financial services performed for the customer as
"services furnisned without payment by financial intermediaries.”

Banks are conceived as paying to their customers an "imputed
interest" on checking account deposits plus an imputed interest
higher than the nominal rate of interest on time deposits. Thau
is, the banks are imputed to "pay out" to consumers much more in
interest pavments than is actually paid on passbook accounts.
However, banks are also conceived as receiving from customers an
"imputed service charge" for a variety of services performed
without an explicit charge. 1In the accounts, these two payments
exactly cancel out. ' )

A detailed examination of the banking industry's accounts
(presented in Appendix 3 (Vol. 2)) reveals that the direct
information costs incurred in providing banking services equal
net interest. The entire output is "produced” by informational
inputs. The explicit service charges are earned on demand
deposits, checking transactions, funds transfers, and trust
. account activity--pure information services. The implicit
) service charges are earned on the analytic and diagnostic
activities. Together, these represent the bank's output. The
implicit service charges can be brcken into operating expenses
{e.g., information workers, machines, and buildings) plus the
expenses of maintaining the capital account. The explicit
service charges are assumed to just cover the actual cost of
providing the services. Hence, the summary data shown in Table
3.4 can be rearranged to show the ratio of inputs to outpu:s.

TABLE 3.4: SUMMARY OF BANKING INDUSTRY ACCOUNTS

(S Millions, 1967)

" NATIONAL
INCOME
ACCOUNTS FDIC INFORMATION
S = Explicit-Service Charges 2,628 2,628 2,628
ImplicitService Charges 11,727 —-—— -

("services furnished
without payment by
intermediaries”)

Net:Interest - 11}507 -
- O = Opcrating Expenses -—— —— 8,907
) Incurred in Providing
Information Services
Px = Expenses of Maintaining -——— ——- 2,600
the Capital Account
{esrimated)

Statistical Corre:tion -~=- 220 220

¥ = TOTAL OUTPUT 14,355 . 14,355 14,355

C.
t.
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_The accountfng identity allocating the banking "industry to the
primary information sector reads as follows:

_ proration = s + O v = Information inputs -1.0
' Y . Output

o

f . , . .
where, | S: explicit charges for information services
|
| 0: informational operating expenses = implicit service charges.
i '
Py: cost of the capital account, r(K¢) where r 1s

approximately S.7%and ¥, is the adjusted capital account

Y: NIA concept of output = service charges plus net intcrest.

The entire bank industry's output is allocated as an
information service. Tne output--net interest—--is completely
consumed in providing information services.

Insurance

The Insurance industry can be conceptualized in comparable
terms. The industry performs three functions: (i) a diagnostic,
analytic activity in its underwriting and investment activities;
(ii) a processing ‘function in its actuarial and record-keeping
activities; and (iii) a risk-pooling function derived from the
phenomenon that individuals are risk averse. In this third case,
the insurance firm sells a commodity called "certainty" to risk-
averse individuals. The customer buys a measure of utility, or
tenefit, derived from the foreknowledge that should any
contractually specified undesirable event occur, the customer (or
victim) will be compensated by the insurance firm. The
individual makes a judgment regarding the size of the damage, or
disutility, that would result if a certain undesirable =2vent
should occur, and maps that judgment through some private
probability estimate onto a dollar scale. -The price of the
insurance; or "security," should just equal, at the margin, the
disutility of the event's occurrence. The contract covering the
individual against a sequence of contingencies 15 a commodity
called "certainty," and its benavior in a markest context is
similar to any other commodity. The buyer and seller are .free to
specify how large .a bundle is to be transacted (i.e., how many
different contingencies are included), and make a determination
as to the bundle's worth. Eguating the utility of owning thc
commodity "certainty" with its price is the customer's prob!.m;
and equating the expected wvalue of payout with the price 1s the

-seller's problem.
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The insurance firm, in order to sell its comodity, must
engage in a large amount of diagnostic, analytical, and actuarial
work. Around 83% of the Insurance industry's costs originate
with such informational activities. The remaining 17% of the
industry's costs are attributable to maintenanc¢e of the capital

account. Again, total informational costs completely explain
total income. -

Stock and Commodity Brokers

The brokerage 1ndustr1es, where the agents do not carry risk
in the same sense as ‘an insurance firm, are seen as "search"
industries. Their market opportunity arises from uncertainty
regarding the price of stoé¢ks, bonds, and commodities--coupled
with the fact that information costs -are subject tc a budget
constraint on the individual's time.’ Acquiring information is
costly, and not acguiring 1nformat10n is also costly. 'If the
search specialist can economize on search costsS, consumers can be
induced to buy search activities rather than engage in those
activities on an individual basis. Thus, both the cause of the
market's existence and the industry's output are ‘informational in
nature. The only component which is not informational is the
occasional capital gain (or loss) incurred when brokers buy and
sell on their own account. Around 76% of the stock and commodity
broker's income 1s generated by the search function, while 24% is.

generated by appreciation: on the brokerage house's inventory of
assets.

o

Occupational Structure of Finance Industries

Another way of estimating the informational share of the
Finance and Insurance industries is by examining the occupational
structure--asking who is doing what, for how much money.

In 1967, the Finance and Insurance'industry,paid $18,988

million in employee compencsation; $18,505-million was paid to

informatiqQn workers and $483 million.was paid to noninformation
workers. The wage bill can be divided into 422 occupations (by
using the Industry by Occupatlon‘wage matrix). Table 3.5
summarizes the largest occupational groups.

Tablie 3.5 shows that almost all thé'émployee compensation was
paid to information workers. This result supports the idea that
finance and insurance primarily prov1de information services

4
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TABLE 3.5: BREAKDOWN OF EMPLOYEE COM?ENSATION IN FINANCE & INSURANCE

EMPLOYEE
COMPENSATION
($ Millions, 1967)
"“providing a trinsaction servica " 5,833
Insurance agents . . 3,484
Stock and bond brokers 1,150
Bank tellers 1,199
“Internal information processing 5,329
Accountants 390
Secretaries 1,273
Typists - 546
Bookkeepers 701
Statistical clerks : 241
Miscellaneous clerical ’ ' 635
Other clerical & machine operators: 1,543
Analysis and diagnosis ' : 7,343
Bank managers 3,556
Other managers 1,360
Estimators «nd investigators ' 292 R
Insu-ance adjustors 734
.Other : 1,401
! Mon-Information 483
Janitors and cleaners 147 2
Guards and watchmen 62
Al) others 274

°

Source: Industry by Occupation wage matrix, comnuted from BLS
©  Industry by Occupation matrix, Census data, BLS data
and urg:blished data. See Appendix 7 (Vol. 6).
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o

Examplé 2: The Medical Industry

Consider a physician's offlce, which can be diagrammatically

represented as follows: ,

ICURE 3.3: A PHYSTCIAN'S OPFICE

'

|

INPUTS = COST = OUTPUTS = 1NCOM (5149)
cxpensive education patient hist ries '
office

INFORMATION [recdical lihbrary ) diagnostic info
receptionist
medical consulting
laboratory ;
. "hand holding"
. ‘transform
scalpels (49%)
NON- handages injgctionsamedicine
INFORMATION pverstuffed chairs

mended bones

clean bandages

The physician, like the bank, uses both informational and
noninformational inputs.  But unlike the bank, the inputs are
transformed intc both information and noninformational outputs.

The Medical industry is divided in the national accounts into
three smaller industries: (i) doctors and dentists who practice
in their offices, a €13.7 billion industry in 1967; (ii) other
medical and health services, including veterinarians, medical
laboratories, and sanitoria, a $4.4 billion industry; and
(iii) hospitals, with an output of $10.8 billion. We shall on:iy
consider pertions of the physicians' offlces and medical labs as
informational and completely eliminate hospitals.

Hospitals and: dentlsts offices were summarily excluded on
the grounds that they are mostly engaged in the prOV131on of a
"craft" or perfonal serv1ce, with the informational ‘activities
being ancillary in nature. A hospital's primary purpose is a
pprsonal service--albeit with strong informational componknt.
Most major meuscal centers connected with universities perform a
vast amount of "knowledge production" in the form of medical
research and diagnosis; hence eliminating hospitals as an
“information industry" severely understates the size of the
sector. Chapter 9, containing a discussion on (ke secondary
information sector, will partially account for the in-house
knowledge activities of hospitals . but the accounting will
understate the true portion of hoSpital income ~arned on

informational activities. For example, a recenc time-budget
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5 studyj conducted by a Stanford research team found that around
60% of a nurse's time is spent in such obvious informational

activities as "writing in the file," reading doctor's
instructions, or gathering information on a patient's

temperature, bhlood pressure, and so on, The remaining 40% of the
time was spent on actual patient care, i.e., feeding, clothing,
changing bandages, admi:istering medicine, tending to bedding
needs, and so on. In addition, every hospital supports extensive
diagnostic facilities, laboratories, training, and administrative
facilities. The latter, involving the clerical and financial

function.

processing, 1¢ almost entirely an information processing

The nealth care activity is a composite of various tasks,
some information producing, processing, or distributing in
nature, and nthers decidely in the "craft" or personal service
trattition. The typology in Table 3.6 illustrates the conceptual

schers» underlying the analysis.
“ TABLE 3.63 TYPOLOGY OF INFORMATION IN THE HEALTH INDUSTRY
CCraf: sevsonal service
* Surgery Administering medicine
Setting broken bones Fitting IUDL's
Cleaning wounds Giving physical therapy
Applying bandages . Hospital feeding, bathing etc

Information,producing or receiving

Resvarch Taking histories
Diaynosis . Consulting with other doctors

Information precessing

Administrative information:
Clerical
Accounting
Insurance forms

Research and diagnostic

Computer processing
Instrument-controlled processing

Diet counseling Patient education ]
Freventative health rost-surgical carc counseling
care education

O
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The only component of the Medical industry allocated QO the
primary information sector was a portion of the "physician's

Jffice."” To allocate the portion of physician's income between

infarmation.and noninformation™activities, three time budget
studies were used. The office~based physic¢ian's use of time has
been studied by several researchers, and offers one of the most
comprehensive sources of time-budget analysis of any occupation.
Appendix 3 (Vol. 2) contains a detailed report on how the time
budgets were analyzed. Ir short, about 69% of a physician's time
is spent in a variety of information tasks. Table 3.7 shows that
more than half of a physician's time is spent in the office,
seeing patients; abo.t 85% of office time is uséd in giving or
receiving information. . 3 '

As an afterword, I would like to, salute the casual manner in
which Machlup treated th¢ medical industry, After relying on
five separate data kases, which cost (in the aggregate) close to
$500, ‘000 to develop, I allocated of 50.85% of the medical
1ndustry as informational in nature. Machlup on the other hand,
reports without elaboration,

"We are interested on¥y in the production of
knowledge or, in this case, in the sale of
medical advice, prescriptions and information...
however, no breaxdown of receipts is available...
We have decided that only half of the payments to
physicians and surgeons > for advice and.
.information."

Close enough.

Example 3: The Real Estate Industry

One of the many outputs of the industry is rental of office
space. Office buxldlngs are used for one purpose--to support the
informational needs of the prfivate and public bureaucracies.

They are the structural repositories of work-time chatter, of
meetings, of report and letter writing, of research, of back-room
deals and front-room hyperbole. Most of what goes on inside an
office building is informational. (In our accounts, the

- cafeterias, garages, retail shops and warehouses in office

buildings are excluded.) A noninformatidén firm may rent an office
building as an input, just as it might rent a computer. The
rentals of office space as a portion of total real estate output
is around 38%. This percentage is used to prorate the real

estate industry's value added into information and noninformation
accounts. ‘ :

The real estate indué*ry also includes the search fees and
commissions earned by hrokers. These search fees are classic
information services since only knowledge about markets is sold
to the consumer. Other search-type industries include employment
agencies, wholesale agents, stock brokers, and commodity brokers.

(A
C
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TABLE 3.7: o : _ c

AVERAGE NUMBER OF HOURS 'PER WEEXK ALLOCATED TO DIFFERENT ACTIVITIES BY
© TYPE:OF PROFESSION

Weighted by: (a) participation rate of physicians; (b) distribution

of physicians to different professional specialties; and (c) distribu-
tion of net income to each specialty. 7nis table is a summary of

five surveys using comparable data.: o

(Hours per Week)

PROFESSIONAL ACTIVITY G.P. INTERNIST SURGEON OBG PED AVG INFO
1. seeing office patients 32.6  30.3 16;3 30.0 42.2 30.3 25.9
2. Hospital rounds and '

consultations 9.6 15.9 . 16.6 10.6 11.3 12.8 6.4
3. In operating, delivery,

labor rooms » 3.0 0 , 3.7 16.2 ©.4 6.7 0
4. Professional reading

and writing 3.7 4.0 3.6 3.6 4.4 3.9 3.9

5. House calls 2.4 1.9 0.6 0 0.8 1.1 0

6. Paper work, except
insurance ’ 1.9 2.4 2.3 1.7 1.3 1.9 1.9

7. Teaching in hospital :
or medical school 0.1 1.2 0.9 © 0.9 1.1 0.8 0 8

8. Hospital and other
practice-connected

meetings 1.8 2.6 , 2.6 - 2.5 2.5 2.4 2.4
3. Working on insurance : :

forms ! 1.4 1.2 2.1 1.0 1.1 1.4 1.4
10. Other professional ‘

activities . 0.5 1.4 0.9 0.4 1.2 0.9 0

TOTAL 57.0 61.0 59.6 66.9 66.3 62.2 42.7

INFORMATION AS A PORTION OF TOTAL TIME SPENT (INFO/AVERAGE) = .6865

Source: For (a): Medical Economics, oo cit., December 6, 1971, pbp. 79-87

For (b): Medical Economics, November 11, 1974, p. 240, based on
a survey conducted by Clark-0'Neill Inc. and the A.M.A.
comparing the survey sample of 11,235 with the universe

© 'statistics.

For (c): Medical Economics, ibid. p. 238.

The two major data bases on time budgets are:

(1) Department of Health, Education and Welfare, National
Ambulatory Medical Care Survey, Background and MOthodology,
DHEW Publication No. (hra, 74-1335.

(ii) See Contract No. HEW-0S-72-183, with suppcrt. from the Robert
Wood Johnson Foundation. The relevant reports are:
Golladay, Hansen, Smith et al., “"The Empirical Study of
Efficient Health Manrpower Utilization“, University of
Wisconsin, May 1975: Smith, Miller and Golladay, "An
Analysis of the Optimal Use of Inputs in the Production of
Medical Scrvices," Journal of Human Resources, vol. VII,

No. 2, Spring 1972.

“
-
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Another portion of the real cstate industryv includes sales of

royalties, copyrights, and patents. These transactions are
payments for intellectual property. (as opposed to'real property);
and are surrogates for the sale of kn0w1e§§p. They are accounted
as part of the information: sector. s

. 4 :

Most of the real estate industrywis noninformationl,
including rentals on factories, warehouses, farms, private
residences, and retail .establishments. " The industry report in
Appendix 3. (Vol. 2) shows a detailed accounting of how real
estate was divided, with 21% allocated to information and 79% to

"noninformation.

Example 4: Construction

About 15% of the Construction industry was allocated to the
primary information sectcr. Education buildings are an obvious .
component, since they are used {almost) exclusively for :
informativnal purposes. Telephone and telegraph buildings are
also obvious candidates. Office buildings were also included,
with all noninformation uses (e.g., garages, retail stores,
warehouse space) removed. Selected military buildings, such as
computer centers and communication facilities, were also '
indluded. ' :

One of the more interesting components of construction is gas
and oil ‘exploration. These services are a clear case of
"information for sale! where the quality’ of the product is
unknown until well after delivery. The expected value of +
drilling. a dry well withouvt foreknowledge versus the expected
value of "‘drilling a°well with the aid of a forecasting service -
(profits of the well less fixed cost of the information service)
gives the break-even value of the exploration service. Couched
in this manner, the value of the exploration service can be
determined using the decision analysis.method. = However, there
exist severe incentive problems in the production of this
particular sort of information. Consider the incentives of an
entrepreneur who owns (or intends to bid on) a drilling
franchise. 1If the oil field is larger that one plot (i.e., spans
a number of plots, each owned by a different entrepreneur), then
the information bought by the first firm becomes a "“public good"
to the other firms since they could each receive costless
information regarding the expected yield of the commonly-drilled
0il field. Should the first firm hide the information frum the
others? . This sclution would be both impractical and inefficient.
Tt would be iwept sctical because the firm which bought the infor-
mation would be voluntarily enjoined from acting on its ingide
knowledge lest its very actions serve as a signal to the other
firms. That is, without revealing the information per se, the

firm will have revealed enough of the information by 1its

observable actions to undermine the secrecy strategy. The other
firms, can, by simple ohservation, gather intelligence,

inductively. .The knowledgeable firm would inform the others in
the following ways: where to drill (by the location of the rig),

how much to drill (by the size and type of ‘the capital equipment °
brougnt in), and possibly tne exbected value of the well {by

6Y

<
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related financtial beohavior, such nS attempting, to buy nngthLlnq
franchises, actions on the capital markets, the behavior of
insider tréading, etc.). The stratpgy would be inefficient, in
aadition, since each firm would huve to” duplicate the infor-
mation-gathering efforts already purchased by the first firm-=
information which could be: shared by all.

. : Ll

“In the sence that exploration is a public goods r.oblem,

-disincentives in its privaté supply might be éxpected. Fach firm

”

would perce‘ve its margimal private cost as exceeding .ite private
benefit in cases where resources were commonlyv hela. 9dnly if one
firm became a monopolist would the full incentive to produce
peru.t information be appreciated. Hence, society will . -
experiance a less than optimal amount of exploration unless some:
public subsidy were forthcoming or unless a monopoly were
granted. The existence of the U.S. Geological Survey of the.
Department of the Intericr serves precisely as a public subsidy
to explbration. The provision of detailed resource maps, often
augmented by either special studies (e.g., satellite nxploration)
or industry-sponsored research (e.g.,, American Petrolecum
Institute) reduce the private cost of exploratlon as an effeort to
induce the private collection of what is normally a public goed.
It is for this reason also that the exploration costs. are i
understatad in the National Accounts--the output of SIC 1382
ignores three major sources of funds: Federal support through

:institutlons like the Geological Survey; private industry -wide

funds, <commonly shared; and within-firm °xploratlon services that
are not purchased f{rom an "information spec1allst.

The procedure cutlined in Chapter 9 will partially account
for the within-firvm production and consumpticn of infermation
services, one of which (ir the Petroleum industry) is clearly the
exploration services. From an accounting standooint, it is quite
difficult to-identify the joint and unique costs of performing
the exploration. Thdt is, a drill bit ma: be jointly used . for
both the exploration effort and the actual drilling effort;
similarly, an airplane may be used for the transpertation of
executives and for aerial exploration.. Hence, a flgnificant
understatement ¢f the information-g:s ering activities within
oil, natural gas, and mining firms . =xpected. (There exists no
unigue SIC for the exploration services sold to mining firmes; all
such inforiwation gatherinc i~ oresumed to occuvr within the firm.)

The exploration services are capitelized by thc purchasing

firm; hence, the entire output of the industry is nold to a rinal
demand component—-gross private demes i3 capital LoAmuhzon. Thic
is one of very few inctances where an information service is
capitalized. RnSear h and development, installation foas on

in house, commission on structures are some of the cthers

equipment, roya ties and copvrights, software services de

’

These four examples show that the information activivy
cemposed of manv nheterodencous piecces,  The unifxiﬂq Aol ﬂl‘XOV
is that the goods and services that meke up the primary sSecioc
must be fundamentally valued for their information uraiacing,
processing, or distributing characteristics. If vno . nior-
mational aspect ls ancillarv to the noninformatioge! ~cpoct, th

good or service is c¢limidated.
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FOOTNOTES
l. ‘ . .
. F.W. Bell and N.B. Murphy, Economies 0 Scale in Commercial
Binking, Federal Reserve Bank of Boston, 1967.

C 2This convention is explained in Readings and Methods of National
Income Statistics, U.S. Department of Commerce, pp, 79-83.

o 3}3. Sondik,.unpuplished pa‘per, Department of Engineering-
Economic Systems, Stanford University, 1974. ' '

©

4See Massey and Whitehead, Measwiement 0§ T.une Spent Educating
Patients .n Physician's Ofgice, Report NO. 2796; Evaluation of avn
Automated Medical Histony in Offdce Practice, Report No. 2741;
Devedopment and Deployment of Compuiten Adids 4in the Physician's Dgfice,
Report No. 2512; An Assessment 0f the Utility of Compuler Adds «n the,
Physician's Office, Report NoO. 3096. - Bolt, Beranek and Newmar,
~Boston, "Mass. . Supported by Contract No. HSM 110-71-244 from
the Division of Health Care Information Systems and 5 echnology,
U.S. Public Health Service and the National Center for Health
Services Resea'rch, U.S. Department of Health, Education and

welfare.
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CHAPTER FOUR
CONSOLIDATED ACCOUNTS OF TidE PRIMARY INFORMATION £iCTOR

T.e purpose of this chapter is to consolidate the detailed
industry data presented in Appendix 3 (Vol. 2) and to formal iy
introduce a set of National Income and Procuce Accounts for the
primary information sector.

Appendix 3 (vol. 2) contains deszrintions of all the industries

included in the prlmcrv information sector. Care was taken tn
insure that all prorations and allocations are consistent with
national 1nbome agcourflnq concepts, deflnltloﬁ ’ and mwthods
ately yields a conglstpnt set of \U\many accounts. Theyuare
consistent in two senses: first, they are fully reconciled
internally (i.e., within the information sector) and with the
Input-Output matrix to be presented in Chapter 6; second, they -

v . . '/
are “fully reconciled with other published national data, such as \>

the National, Income and Product Accounts, and the economic and e

population censuses.

Five summary and two detailed accounts are presented. The
accounts exactly mirror the national accounts format as published
by the Department of Commerce. This decision was made to
facilitate direct comparison with the convent10na1 sectOrlng
scheme.

Table 4.4, "Gross Natiocnal Product by Final Demand Sector,"
shows the fina&l purchases of information goods and services by
the four final demand sectors--personal consumption, gross
private investment, net exports, and government purchases.

Table 4.5, "Gross National.  Product by Ma,or Type of Product
and Purchase," displays the same final demand data as in Table
4.4 except the categories are reversed. This table shows the
relative size of the congumlng sector for each class of good or
service. . -

Table 4.6 shows the "National Income by Type of Income." It
provides a breakdown of national income by employee compensation,
proprietors' earnings and corpcr :te profics.

Table 4.8 shows “Gross Product Originating by Industry,'" and
is a summation of five value added components--employee '
compensation, net interest, capital consumption allowances,
indirect business taxes and profit type income. The table is
broken down by sector . '

Table 4.9, "Gross Prc¢duct by Séctor," is a summary of the
detailed value-added components. JIrdustries are aggregated up to
the "major sector" level and componsnts of value added are shown.

Twd detailed tables, 4.10 and 4.11, show the final demand and
value-added components at Pke 2-digit SIC level. '

e

e .o
G

\,l
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These seven taples constitute the full set of conrolidate.d
accounts for the primary information sector in 1967.

Comparison to the Machlup Study

"Most of the basic insights and concepts motivating this study
were established in Fritz Machlup's aroundbreaking book on the.
"knowledge industriec." His book, analyzing -the 1958 economy in
detail, stands as an enormously valuable contribution. It :
provides an empirical backdrop to subseguent work by Daniel Bell,
Peter Drucker, and others. There exist, however, three

"significant methodologlcal differences between his approach and
_the one set forth in this work, and they should be aired in

advance. U

Flrst, Machlup's accounting scheme innovated rather liberally
on the National IFncome Accounts concepts and practices, whereas
this study does not. Second, his work includes an admixture of
both "primary" and "secondary" type activities, whereas this
study keeps them distinct. Third, a variant of final demand.is
used by Machlup as a measure of the knowledge industry size,
whereas this study uses primarily the value added approach but
reports both sets of figures. The three differences are
discussed below.

(1) National 'Accounts Concepts and Definitions ’

Mdchlup's basic accounting scheme begins «ith five major
classes of. knowledge production, processing, and distribution,

and 30 industries that are classified into: (i) education,
{ii) research and development, (iii) media of communicatioh,
(iv) information machines, and (v) information services. In

pursuing the size of these five activities, many "adjustments" to
the conventlonal notion of Gross National Product are made. For

eexample, oducatlon in the home (as the forgone wages of
nonworking mothers) is explicitly accounted, as are  implicit
- dosts (such as 1mpllc1t rentals on school bu11d1ngs), education

in- the church and the like. Although Machlup is consistent 1in
adjusting the total GNP for 1958 by the amount of these
additions, the methodology is not comparable to standard income
accounting concepts.

Also, Mach‘up includes a variety of current account items
as part of the "total knowledge-production value," whereas the
standard measure of final demand excludes all current costs.
These distinctions are carefully documented. For example,
businesses purchased $2,503 in advertising space from the news-
paper 1ndustry as an intermediate product--hence that amount was
not included in official final demand estimates. Machlup treats
the advertising purchases as an investment made by the firm, as
if it were investing in structures or machines, and hence
transfers the amount into final demand. I agree in spirit that
advertising is an investment, and its purpose is either to
capture market share, defend a market share, or induce rew demand
in an expanding market. jHowever, it represents a deviation from
the concepts and definitions of national income accounti~g.

o
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A choice point was reacned early in the research. " On the
one hand, many deficiencies exist in the notion of GNP as a true

‘measure of economic wealth. For example, recent attempts to

measure Net Economic Welfare address the GNP concept's failure to
distinguish economic goods from rtads. On the other hand, GNP
measurements are standardized and accepted, both across time and
by internaticnal agreement. :

The choice was whether formally to introduce an
information sector into the conventional national accounts
structure; or whether to innovate both by introducing a new
sector and by redefining tne very concept of GNP. ) ST

The decision was reached with caution--that the concept
of an information sector was sufficient.y new that a simultaneous
overhaul of’ the GN® scheme would confuse and obfuscate more than
it would help. When the economics profession agrees on a new
measure of Gross National Welfare rather than Gross National
Product, the informaEion sector can be redefired with all the
other major sectors.” But until that revision vccurs, I chose to-
adhere strictly to the accgpted national accounting practices.

(2) Admixture of Primary and Secondary

Several adjustments that Machlup made to the "final
demand" accounts were early insights regarding the secoudiry
information sector's existence. For example, "trajining or the
job" is clearly a secondary information output, as 1s research
and development financed and conducted within noninformation
firms. Machlup's discussion of the government as a knowledge
industry, with outputs .such as "regulatior of industry" and
"international affairs information exchange services" is clearly
a precursor of Chapter 8. However, the primary sector has the
distinction of representing only recognizable market
transactions. All nonmarket processes are relegated to the
seconda. y information sector of Cliapters 9 and 10.,

. The primarv and secondary activities are quite distinct.
In some cases, markets for information are clear and measurable.
In other cases, markets for information have not or cannot be
formed and the entire activity occurs in a nonmarket_context.-—An
example of a market that cannot form is foreign intelligence.
All purchases and sales of intelligence-type information occur in
an "informal" market setting. 1Industrial espionage is a similar
informal information market (no SIC code) in the private sector.
And detective agencies are the:formal market (SIC code 7393)
analogs involving the producti=~ and exchange of intelligence
information. .

Confounding nonmarket information activities with

information exchanged in markets needlessly strains the intuitive
appeal of this type of work. A much more straightforward method

.of measuring the value of secondary "knowledge production" is

available if one resorts to using the income sid2 of the accounts
rather than attempting td adjust the product side. More on that
in the next section.

G
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To illustrate the. impact of imposing the two restrictions
on Machlup's GNP estimates, consider Table 4.1. The table shows
Machlup‘'s origihal estimates in column 1, and the "revised"
estimates in column 2. The revisions include two adjustments:
i) "all intermediate purchases were removed from the GNP
est1mate, and' (ii) all items that fall outside my concept of a

"primary information industry" ‘were removed. The resulting
account shows that only 163% of GNP in 1958 was attributable to
the primary information sector, as opposed to Machlup's estimate
of 29% of GNP. 'The other 13% of GNP partially encompasses
certain secondary information.activities.

uh(31 Use of value Added

Using the income side of the accounts offers two main
advantages. First, it allows the researcher to measure the cost
‘of the secondary information services directly. Second, value
added is a more accurate measure of wealth and income originating
in the economy since it is insensitive to the cost of goods sold.
An item with costly intermediate purchases‘w1ll "sell" more to '
final demand since its output price will be correspondingly .
higher. Two goods with identical- wealth-generating attributes”
could hdve very different final demand: sales, depending on the
use of the item. If the good or service is mainly intermediate
in nature (such as advertising), it will show.a zero final demand
but a sizable value added. For example, iron ore sells. very
little of its outpuf to .final demand since most sales are to®
other firms; yet it generates a considerable amount of wages and
profits. By contrast, the jewelry 1ndustry selis almost all of
its. output to final consumers.

- The omission of vaiue—added estimates from earlier work
undoubtedly reflected the state of data processing. facilities
available at the time. without fast computers and, more

_importantly, very extensive interlocked machine readable-data-

bases, ‘t is doubtful whether a more comprehensive | report could
have been prepared. Ir the 15 years gince Machlyp's research, a
wealth of information became available and accessible. Hence,
the consolidated accounts presented in this chapter 1lnok at the
‘information sector from both the final demand and value-added

perspectives.—The two measurements of GNP differ considerably,
as we shall—see below. »

A Brief Note on the National Income Accounts

It is outside the scope of this chapter to explain the
structure of the Natioral Income AccounSs (NIA). However, a
brief historical note mlght be helpful.

The NIA only recently came 1nto be1ng " Before the landmark

'studies by Kuznets in the 1920's and 1930's, the accounts were

sketchy and not systematlc. _ o :
Quesnay's tableau economiQue was an earl.y precursor of both
the accounts and the input-output matrix. The theoretical

- greundwork was established by Kevnes,; who focused on the flows of
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investment and demand as determinants of income and employment.

_Keynes took a personal hand at structuring the accounts to suit

his analytic purposes. le stressed final tonsumption (or aggregate
demand) as a major determinant of nationai income. 1In particular,
he stressed government expenditures as-a key policy tool. :

In the United Stétes, the lead was talken by the Nationnal
Burcau of Economic Research in the ‘early 1920's. Their early
Incoite and Product, Accounts were quite sketchy, and considerably

~out of data. . In 1932, with the impetus of the Great Depression

and the pressing need to devise macroeconomic policy, Congress
gave ,the Department of Comme.Ce a mandate to prepare a comprehensive
set of national accounts. 4 Simon Kuznets. who had done considerable
work with the National Bureau_of 'Economic Research, set the basic
fremework in the late 1930's.” By 1940. the accounts as we now see
them were regularly proluced by the~National Income Division of the
Department of Commerce. The 1945 Budget first contained a set of
national accounts. After Worid War II, the concepts and method of
national accounting were adopted by the League of Natiors,_and
<iffused rapidly around the world. This work was eventually picked
up by “he United Nations and the Organization for European Economic
Cooperation (OEEC), and an intesnational standard was developed.

At present, over 140 -countries publish national accounts. The
accounts that we now use were only "finalized" in the 1950's. They
are still very much in flux, as evidenced by the stream of suggestions
and modifications appearing in Commerce's Survey of Current Business
and in the Review of. Fconomic Statistics.

.\
3

The income and product sides of the accounts are two methods
of measuring GNP. The components of income (value added) and
product (firal demnand) are shown in Table 4.2. '

TABLE 1 .2: GNP _COHCEwIS: 1HCOME AND PRODUCT

Prcadvaet Side

FINAL DEMAND

Compensatian 0f entinyseon . Personal consumption expendituves
“ Wages gnd sailaries - ) Gross private domestic investment
Supplofents : Gross domestic private capital e
K -ntal inenme of persont . formation
Corpuz.ate profits & Cavontory Net inventory
valuation adjustments - Net exports of goods and services
ket interest Gov't purchases of goods & services
Business transfer paymont, ) Federal udefense purchases
Indirecct tu 1A Federal non-defense purchases
lL-ss: Subs:d 5 currens state and local purchases
surplus O government anterprise )
Capital consumgtion allowanCes’
In t'.. aggr=gate, total value 1dded 1s an identity with total

final 4 =and, although for any particular industry, final demand
and value added 4o not (necessarily) balance.

G
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THE CONSOLIDATED ACCOUNTS

o

In this section we present the consolidated accounts of the

primary information sector. The sector has been“splintered into’
the finest detail and aggregated to the most general level. To
help the reader, the following is an index to the different
ievels of aggregation and where they can be found.
TABLE 4.2
AGGREGATION

INGEX TO THE PRIMARY INFORMATION SECTOR ACCOUNTS AT DIFFERENT LEVELS OF

FINAL DEFAND COMPONENTS

o

Suminary NP .

final dewand by 2-digit industr .
Netailed final demand by 6-digit I-O irndustry
Detailed final demand by 7-digit SIC code'

VALUE ADDED COMPONENTS

Summary National Incom¢

Gross Product for ll major sectors
Gross 2Product by 2-digit SIC code
Gross Product by 6-digit I-O industry

Tables 4.4, 4.5
Table 4.10
Appendix «, Vcl. 8
Appendix 3, Vol. 2

Table 4.6
Tables 4.8, 4.9
Table 4.1l1

Appendix 3, 4, Vols.

2,8

Final Demand

Sales of information goods and services to, the four major

seccors of final demand accounted for some 21.9% of GNP in 1967.

Table 4.4 shows the distribution of the $174.6 billion in final

Column 1 of Table 4.4 is identical to that produced by
the Bureau of -Econcmic Analysis, except that a statistical

» adjustment of $924 million was subtracted from total GNP. This
was necessary because the recently revised national income

sales.

benchmark (completed in January, 1976) differs somewhat from the

GNP figures rublished in the 1967 Input-Output tables. The
adjustment represents a 0.1% difference, which is well within the
0.5% measurement error associated with the economic censuses.

ERIC
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Table 4.4, -Gross National Product,

1967
[Mitlions of dullars)
Total Information |Intormation
final final percent of
demand demand total
Gross national product .. .. . P +795.388 | 174,585 219
Personal CONSUMPLON exPendituIes ... ...ttt i e 490,358 83,742 17.1
Durable goods ... ..o S N 69,646 5.261 7.6
Nondurable goods .. ..., L. e e e e e 212593 4,006 1.9
SOIVECES « vt ve sttt e e e e 208.11Y 74485 358
Gross private domestic investinent ... ... e L 120,829 21,583 17.9
Fixed investment . ... ... .cotiineeenne. e et e . 110,730 19.958 18.0
SUIUCIUTES v vt vt e e eve e e e et e et as e aeneenns RN e 57.430 9871 17.2
Producers dUIable ...l i et e 53,300 10.087 18.9
Change in buSiness MVENTOMES . ... oottt ittt it et et 10,099 1625 16.1
Net export of goods and SCIVICES . . ... oo vt e 4,937 2,942 59.6
Government purchases 0f goods and SETVICES - ., oottt e 180,188 66,308 36.8
Federal 90924 26.796 295
Stateandlocal . ........ ... ... T T e e 89.264 39512 443
S1atistical ZAJUSIMENT . o vt ettt et et et e et i a e e 9241 ......... Tovevnnns

Seventeen cents of every consumer dollar represents purchases
of information goods and services. About 8% of all durable goods
purchased by households were items such as televisions, radios,
hi fi eguipment, communication gear, and calculators. Only 2% of
all nondurable goods were informational--mostly printed matter--
the other 98% including the common household items such as food,
clothing, housewares and the like. Services purchased by
households were divided 38% to information (e.g., finance, ‘
insurance, physicians' counseling, accounting, law) and 62% to
noninformation (e.g., auto repair, restau ints, dentists, and
hairdressers).

Nearly 18 cents of every dollar invested in the United States.

was for information machines or buildings. Fcr every dollar
spent on computers, telecommunication eguipment, printing presses
and the like, about $1.z8 was spent on office and school
buildings to houge the information processes that use the
machines. ’

The net trade balance in 1967 was $4.9 billion for the whole
economy. The net tr2Zde balance in the primary information sector

was $2.9 billion---some 59% of total net expcrts. ' This surprisingly
large percentage is explained in more detail in Appendix 4 (Vol. 8).

But it shows that in 1967, information goods and service -exports
were a significant component of foreign trade in net terms,
although they were not nearly as large in gross exports relative
to such items as food, chemicals, and heavy equipment.

[
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Federal, State and local governments accounted for some $66.3
billion in. purchases of information goods and services. As we
shall see in detail 1in Chapter 8, the government can be split
into four parts: (i) the primary information portion of govern-
ment which includes those gOVnanental services that have direct

analogs in the (private) primary information sector; (ii) the
secondary 1nf0Lmatvon,porL10n of qu' vvn. 1t which hasg direct
analogs to the secondary quasi-indunt 1>z discussed in Chapter
9--planning, management, etc.; (%._.i!} tpn<1allzed government »
information functions which have no «i{° ..t analog in the private

sector-—-foreign intelligence for example; (iv) noninformation
services such as large portions of defense. 1In the national
income accounting scheme, the government's share of GNP includes
the purchases of all goods, services, and wages of government

-workers. The portion allocated to the Federal primary

information sector is restricted to the government's purchase of
goods and services from the primary information industrics plus
the wages of workers who are employed in the primary informaticn
portion of the Federal government. The Postal Service is not
included as a portion of the Federal government- since it is
treated as a "government industry" in the private sector. The
State and local governments' contribution to GNP includes all
purchases of goods and services from the primary information
sector plus the wages of workers employed in public education.
Other than education, which has direct analogs in the primary
information sector, all other State and local services were .
either allocated to the secondary information sector (see Chapter
9) o5r to noninformation. The largest source of error comes from
the "lack of easily accessible data on State and local govern- .
menis. We would prefer to produce a more detailed accounting of
tute and local outputs, but cannot.

Tt

the same information as Table 4.4 |

Table 4.5 contains
transcosed to show the'goods and services tw type of product and
purchaser. The table shows that nearly 18% of all durable goods
were informatiorn machines ané egquipment. Over half of all
durable aoods purchased by governments and nearly 2 third of all
durable goods ~xported (net) by private industry were information
machithnes.
/ B conveaszt, onlv 2.3% of all rondurable goods were infor-
mational. Aln it the entire amount ($4 bhillion) was purchased by

t
houscholdz. The covernment purchases of $1.1 hbillion were mostlwv
for paper, cffice supplies, and printing.
epLesented a significant portion of
emand (71.5%). Consumers spent cver S74
vernments cpent some $48 billion
imary information workers). Exports
lllon, most of which coriginated in the
a

Servi
€3

ing:
and

n s of
aLLOJntEG for gnwe S1.8 b
sale of royziti=sz and man

over s11 structures wers information buildings--
offices, =, linraries, telerhone and telegraph facilities.
Four out =7y ten information structures were purchased bv
goverrments; The rast woro private crfice and communication

puildings.
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Table 4.5.--Gross National Product by Major Type of Product and Purchaser, 1967

‘ Total Intonmation !m'm;n- .
. o " final tinal - " l:l
demand demand pe 1“\;‘.1“
e Billon $) | (Million $) o
G1oss RANONAL PIOGUUL « o Lottt e 795.4 174585 219
DURabIE QOOUS « o oo v ot e et 148.7 26,678 17.9
Personal consumption expendtlufes .. oo in e e 69.6 5.261 7.6
PR UL CLNPIICIT L e 533 li.).(-l‘ﬁ Hli.‘)
GOVEIMIMETY PATURLE Q8 e ot e i as e e e caacamm e l(;:l ‘{‘S:H 54.3 ‘
INCUEAPOITS | Lt i a e s e -4.:‘_ l.'l‘b .‘l.b
Change 10 BUMDess IVEITOTIRG L Lo ’<.'l l"l;(- 2 l.li
NORAUIIBIE ROOUS « ot e e oo e e e e 2385 5.392 2.3
Personal consumplion expendIUIts oo e 212.6 4,006 158
Ganvermmenl PUIChAN . L e e 71.5 l‘l 39 Aﬁ’l
NELCAPOIIS Lottt n i e . ~04 Ji2 o
hange 10 bustness tventories ... .. R DEPIUI : 4.8 “385 ER
SOTVICES o oo e ea e e e RERRRREITEEE R EEEEEEEREE 326.2 124,826 38,3
Persomal consumption expendituses Lo e 208.2 74 1858 358
GOVCTRMIENT PUICHANIS . oL e e 116.9 48.5014 :H 5
NCLENDOITY L ittt in e P S 11 1.838 167.0
LTI 1Ty T T R R R 829 17,689 213
Private sSUUCIUIES . oo in vt L S 574 9871 17.2
e trasturc 23 518 0.7
l : L R] 7818 30.7
Statistcal MJUSHINCAL L.t e e e 1

a2 . -
Includes change tn business inventornes from whye wetor.

NMaticnal Income

-

Table 4.6 shows the National Income Account for the primary
information sector. In 1967, nearly 27% of all income originated
~ith information goods and services. Almost 29 cents of every
dollar of employee compensation were earned in a primary
infermation industry, whether in the private sector or in the
Foderayr primary information industries. The military was the
least information intensive (in wage terms), employing less than
ane information worker for every three noninformation workers.
THe ¢ivilian government was the most information intensive--
simost 43% of all Federal, State and local wages were paid either
- the Federal primary'information industry workers, to postal
service werkers, or to education workers. -

Proprietors' income,
ine valuc—added accounts,
nrofessional establishments

a category of “profic-type" income in
is divided into business and
and farms. None of the farm

croprietors' income is included in the primary sector, althecugh
<ome information occupations heid py farm employees (i.e., pure

part of the secondary
About 19% of all business and

maragement) will be accounted as
information sector in Chapter 9.
nrofessional prop[iefors were informationzl--mostly
unincorporated lawyers, accountants, architects, and small
susiness service firms. The majority of proprietors’ income
with retail establishments, 2nd mostlv falls outside the
information sector.

rasts

orimary

Nsne of rental income c¢f prrecns appeats in the primary
infnrmation accounts.
Y,
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Tebie 4.6 —~National Income by Type of Income, 1967
{Milt 1ns of doliars}

‘ Total Information|Information

- national national pereent of

income income tatal

NBHONA INCOME + vttt ittt tete s et eneetaneesannesnssosanoactosnans 655,805 176,319 26.9
Compensation of employees .. ...ttt i i e 471915 136,488 289
B - 2117 12 e e 376514 99,328 264
LY T T 3 P R 18.842 4,432 235
Government CiviaN «ov v vt et et e et et et 76559 32,728 42.7
Proprictors’ inCome ... ..ot PN 60974 9,187 15.1
Business and professional ... i i e e 48894 9.187 18.8
) 28-5'¢ | P B 12,080 0 0
Rental income of persons with capital consumption adjustments?. .. .. ... e 19,376 o) 0
Corporate profits and inventory valuation adjustnient .. ... o oviii i 79,261 33,675 425
Y 17 S FEPIIN 17330 33,675 435
Inventory valuation 3djUstments .. o vu et ie ittt m e e 1,744 na ool
Capital consumption 3dJUSHMENL .. .o\ cvttin ittt s iaearceeriacaasens 1675 na. | coeeeinn..
INELINLEIEIl « vt ottt eenm i eaneaeaeentaiesosaansanaenanensss e 24,279 -3,031 -

n.a.—not available.

2Capital Consumptinn Adjustments sre adjustments made to depreciation by the Bureay of Cconomic Analysis, Departmient of
. )

Commerce to reflect current replacement cost. L e

¥

S a

Over 43s% of all corporate profits originated with the primary
information industries. All corporations in the United States
carried some $79.3 billion in profits in 1967; the nrimary
information industries earned $33.7 billion. This unexpectedly
large number was distributed across the information indusStries as
shown in Table 4.7. After removing the government's shaite of

primary sector national incume {$37.2 bill:=1), the information

industries alone accounted for 21% of nati.~: . reocme--but 43% of
coroorate profits. Each dollar of employc.: oo satic in the
inférmatioﬁ industries generated 34 cents .7 crofits.  For_ the
overall economy, the ratio was about 27 ecoris.  This is partly
explained bv the large profits =arned ' ° Yo fﬁ?ephone and _
bankina industries, which have very hig¢ . praiit ©n labor ratios.

Corporate profits origirating in the Invormation industries are
understated py approximutely $2.5 5i1l..n oZiwce e could not
develop data on inventory valuation adj ;-twen:

I
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TALLE 4.7: BREAKDOWH OF CORPORATE PROFIT IN THE PRIMARY INFORMATION INDUSTRIES

($ Millions, 1967)

Information buildin;s constructicn - 1,200
Non-duradle information gocls I,BGQ
Durable informeston machiaos and qoods 3,762

Comrunications - telephone, tadio, TV i,392
Trade in information goods ’ 3,232
-Banking ’ 6,161
Credit agenacies 1,762
Security and commodity brokers 1,013
Insurance cdrriers 1,024
Insurance agents 1,667
Real estate -- lnformatieon components 4,177
Misc busincss intormation services™ ] 190 ,
Misc professional information services? 702
Informational ceomponents of physicians' ey 4,228
Other informatica services (e.g. adverti... i) 1,034
Postal Services ) - 946
TOTAL CORPORATEH PROVIT: INFORMATION 1WIWUCTRIES 35,458

st profits in this category were -~ .nrd as proprietor's income.
Total Lusiness ormation service pruf.ri were $i,771 million; total
professional information scrvice profin .ere 3u,524 million.

Source: BEA lnput-Outpﬁt Worktape.

value Added

Table 4.8 shows that around .7. of total (:..ss Product (value
added) originated in the primary i:for.ation .ndustries.

The Gross Product Originating -7P%) tatl. shows the
information components that are dra-~ o: £ the 1l conventional
sectors. The Agriculture and Mining sector. =ontain no primary
intormation activities. (Their secondar+v 7' vities--R&D,
plaan.:g, and coordination--are shown in Jnapter 9.)

Nearly 24%, or $8.5 billion, af the lonstruction sector was
alue: added in building offices, wihcrnii, and commurnications
tacillities. .

around 15% of the Manufac~.::ne sector value added originated
with information goods. The w©ui+ of nondurable manufacturing in
the information. accounts is printing and rublishing. The
informatior durable goods are yrimarily compoced of "electrical
machlinery, a conventional ind.stry name that irncludes printing
presses, office machires, and computers.

None o the Transportetion and the Utility sectors
contributed to the primarv .aformation accounts.

The entire Comnmunicatiii sector, including telephone,
telegraph, radio, and TV broadcasting was allocated to
information.

About 12+¢ of the Wholesale .nd Retail Trade sector margins
sriginated with che se¢ie of intormation goods., The trade margin
represents the difference between the producers’ and consumers'
pricec, or "markup.”
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Table 4.8 --Gross Product Originating by Industry, 1967
{Millions of dollars]

Total Infonmation {Information
~ value value peicent of
added added total
Allindustrics. 10al (GNP) . ... 0L ii e e e g 795,388 | 200.025 25.1
Agriculture, forestry and USREEIES ... ..ot e reee e 26,733 0 0
MIRING .« vor oo eeeeinaeeanennes e e e 13.886 0 0
CONACT COMSITUCUON vt v it ettt et ear iesteeteetoneenananstossasasassanes 36,102 8.527 23.6
MENUTACIEIING .« o ot v et it e viteies ciee eaeaieaes et et 223,729 32,691 14.0
Nondurable goods ... ....... R I 90,595 l|.75_2 13.0
Paper and allicd Prodicts . . et ieii it i 8,005 1,539 19.2
Printing and publishiznt. . ... ..« el i e 10,718 10,223 95.4
(87137 S e et i 71.872 0 0
Durable gOods « . vsuvninaeninn. e e e 133034 20929 | - 15.7
FUMIIUTC ottt et e s e anaanns i ettt i s 3.380 5§28 15.6
Machinery, excluding electiic ... v iii i i i e 23980 3,198 133
Pleetsical MachinEIy Lot vttt et ie ittt e 19959 12,123 | 60.7
IS IUIHCTILS o v e e vt e et e et e et it e et et e bt i 5606 4309 769
Miscellaneous anuiaCtUINg o oo v e st e r ittt e i 3,305 771 233
[ 1112 2 76,904, 0 0
Transportation ......... TP e heee 32,040 . 0 0
COMMIUIGCALON .« v v ee s e e et eee s te ettt aaasseaanaanenseanns G 17,632 17,609 S
Telephene and telesraph Lo e i e 16,024 16,029 )
Radio beveadmszig and G ReVISION L et 1,608 1,580 ")
Electric, gasand sanitary services ... .ottt e 18,429 0 0
Wholesale and 1etaill tade ... ... ... il e 129,863 16,053 12.4
Wholesile 1ade Lot i i e e it 51,802 8584 16.6
Retailtrade ...t PP 78.061 7469 9.6
Finance, insurance, and realestate. ., . oovvieioii i i 108,840 41,425 38.1
Ranking .. ... RSN 11,843 11,731 &
Credit agencies, hetding and other iNVeStMERT COMPANIES L« v onven o e =437 =190 ... ...
Sceurity and comuaniy Brokers oL i it i e 3582 2,713 116
FOVSUTANICE CATTICTS « v o v vt o e e et e e tee et saeateeaaaeeeaeseannsensnaaas 7,822 8.826 *
Tnsurance acents, brokers and SOVICE + ... oot e v e - 334 3485 H
T s L I7Y T 82,686 15,354 18.6
SEIVICES + oo e et e e e e e e 86,992 43,021 49.4
Personal and nuseellancous TOPAN SKIVICES v vttt verse et teterat it 9,751 853 o8
M IserH IN201S DUSIIESS SCIVICES L o vt veaee v eaaeerunnsenoneersuoresneassenns 11919 10,703 89.8
Moing piotuies oottt e et te et et 1,690 1525 ?)
ATUsement and feCICatON SEIVICES 4t evn vttt ivenannaeaneasrcencestoanions 3,607 485 13.4
Medical and other Bealth aIvIES . . Lo e it ettt ittt e 21392 57484 26.9
M e Haneou s ProfessIonitl sEIVICES L ouv e neeaaresnearsateetiteiiiaiiee s 12,738 12,183 '95.6
FAuUcaliond] €IVICES vttt ee et e eeeeeneasene e et taaetaereaeaas 5446 5170 )
Nonpiof it membenship Oranizations ..o iiii i Ce e 7527 6.348 - B4.3
OIHUT « o e e e et e e e et et e e e i 12922 0 -0
Governinent and government .cmcrpnscs ...................................... 95 827 40,699 125
Federal .. ... B, K 40559 15771 359
GENEral SOVEIMIIENT Lttt e iie e a e e ettt 35 865 10,232 285
GOVErMIMEAL CAMETPILLS vttt ete e se e nas e s ttaaseateanaas L 4694 3539 754
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Table 4.8 - Gross Product Urigrpsting by Inductry, 1967-- Car tinued
Total Intonmabon ‘ Intormation
vithie value petcent o
added added toral
e e - —— ! . S S
SLAE wnd T0eal oot e §8,268 :uy:si 457
GENEIA] FOVCTIITICAL o ot ee e e st ie e e e et e 49,222 26903 847
GOVETRZRICRT COICIRIIN ot e v ot ce oo n m e s e e e s e e N [T Y (U
CRES UL TR M OF o o o e et 4510 0 9
. . |
Sratistical adjUstment . e 802|....00hen 1 ..........
() Duccopare between Natenal Inceme Aveontnisand Input<tpac Waorktupe 1ol ol Industy allocatad to intonmation,

Over 38% of the Finance, Insurance and Real Estate sector was
allocated to the primary information accounts. Note that only
19% of the real estate value added originated in brokerage, |
office rentals, and trade in intellectual property.

Nearly half of the conventional service sector was allocated
to information. Most of the miscellaneous business services
(89.8%) and profescional services (95.6%) were purely
informational in nature. By contrast, very little of the repair

(8.7%) and amusement (13.4%) industries were involved with

information goods or services.

- The government's GPO originated in three ways: (i) about $3.5
billion from the Postal Service as a primary information .
enterprise; (ii) $10.2 billion from the employee compensation
paid to informaticn workers empioyed in primary Federal
Government information services; and (iii) $26.9 billion in the

employee compensation paid to State and local government
education workers.

In all, over $200 billion of a total gross product of $795.4
billion criginated 1in information goods and services. The '
information "activity," discussed in Chapter 3, is a composite of
industries that presently reside in seven major sectors of the
cconomy. Table 4.9 shows the same $200 billion displayed by
major sector, and broken down inte components. Nearly 30% of
total emplovee compensaticn was earned in the information
industries. A detailed breakdown of this number is given in
Chapter 7, on the "Information Occupations." Nearly 18% of all
capital consumption allowances were taken on information machines
and structures in the primary information industries. Arcund 16%
of indirect business taxes, such as excise taxes, was paid to the
governmgnt on information yoods and services (such .as movies)
sales. Ulearly 27% of total profit-type income was rearned in the
information industries. This figure includes profits earned by
corporations {(about §33.7 billion) .and retained earnings of
proprietors ($9.2 billion). The public sector accounted for
$40.1 pillion, or some 5% of total gross product. The private
cector- primaiy information--the portion that is produced for
market axchangco--accounted for 203% of value added. That ic, one
Fiftn of GNP originated in the private market production,

i
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Table 4.9 ~Gross Product by Industry, Total and by Components, 1967
y 3 ¥
{Madlions of dollars]
Total Intay ]lnlr’rm.xlm:.
salue Vi pereent ag
added ad Lot
Al industres tsl GNPy Lo e e 795388 24 2501
Frployee Compensilion . i e 467240 136, s M2
. . Notuitesest L. L e e e e MR 23416 R )
¢ Capatel comumplion alloWanues . L 0 68,898 120 176
Induect buviness tives L. e e e e e e e e 73324 850 A
PIofitty pe e ime o oo e e R 160,508 12562 I' e
PHVRLE SCt0 L0 e e e Y7861 159320
Fraployee conmmpensation Lo oo PPN 3822 REFRIA [ AR
Netanterest R .o 244 ERUEN
Capital conannpt allon 689 12,151 17
Induect busiteas tine 73.5 11503 187
Protitety peoancaine 1605 43 M08 273
Agniculture, forestry, and tishernes ..o oL e e e 26,733 ] Q
Fmploved Ccommemation . L e e 3,706 0 Y
NETEITEIUSL Lottt it e e e 2,368 o O
Capitsl cornuny CSHENGES L e 5670 b} 0
Pratiicc Uhasness TUvel Lo e 2,199 0 o
Fron-tvpe micenme 12,790 0 i
Minug 13,886 0 0
- 5,188 f] 3]
n.a. 0 1]
- 4268 ¢ ]
Indarect business tanes ... e e 1,134 0 0
PrOtilety P e INUOIMIE e e e 4,228 [} 5]
Contract construction ... .. .. .. FE e s 36,102 §.527 236
Finpleves ¢ Y 26,600 6872 M2
NETInICIOs o o e e e 204 29 Rl
Caprtal conva upie d iomdiiEs o v i e e e 1961 225 s
Dot BLa e TaNTS e e e e 917 100 MR
Frofitt peanooss oo e e e 6,260 1201 189
Manufzoturing .. .o L i e e e e e e 2237 32691 13.6
Lmiploy e Compunatlion « .. oot L e e 152265 244949 R 0
N IIEICst o ottt e e e e 252 ’ 268 1.0
R Camtal conspntenn ailewanees P 17354 1942 tr2
R Indare ot B UMEess Tans . L e e e i s © 15473 310 2.0
POt Iy PO IMTUMIT L ettt e e e e 36,316 $622 185
NOMJUIADIE £00d5 oot ottt e e vees 90,595 11,762 131
FMPloY e COrIDIANIION L e e 55,793 8872 189
Net mtenest e 967 53 b
- CoCapiral o e GO ARG L e e e e s 7,396 30N HAR)
Ioduect buamnoss taves e e 11,493 176 15
BLotity e iRCOBIS e e 15,046 1,560 124
Dutable v nds 0 0 oL o e e 133,134 2008929 15.7
Frimiog o0 onmidtina Tl 1l ol o e e e e e e e 96472 1507 ‘ 161
Netintesst P I 1,354 218 188
Copatal cemsar i Hlemaness © 0 L e e g o58 i.142 115
IdIrCe L hUSIBENS LEals o e e e 3.050 234 &7
Prott-type tncoms . L. e e e e e e 21270 3,762 17.7
o
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Table 4.9- Gross Product by Industry, Total and by Components, 1967 -Con.

{Millions of dotlurs]

Tatal Information {infermaiion
value value peicent of
added added tetal

Transportation ............. B AR R R PR R e 32,40 . 0 0
EInploy € COMPEMMITION L. ottt e i a ettt 21,809 ] 0
IR U 1R S R P .. 940 0 0
Capital consumption alloOWanes L. e i e T 4,745 0 0
INAITCCT DUSRUNS TANEY ot vi e i ee s vr et ae e e as e st et " 23 0 0
Profit-type ncunie 2,214 0 ]
COMMUNICATION  + o e sttt e te st e e e e e aianssoaseaassnastaseasassnessnenss 17,632 17,609 )
Employee Compensiion .. .voueeeite e iirnee e ieaieieesaiennenes 1,703 7,103 100.0
TR YT 1 S S S P 691 691 H0.0
Capita! consumption allowafiCes oL v i i e 2462 2462 100.0
IR IO CT UMDY LANCS ¢ o v e v e e v eneeosscaoaesomearasesnsnsnssosanns 2.378 2361 1y
Pxoﬁl-l}'pc COMIEC e e e e s o ee et s easaanoearaeotoeenanasvossnnsenes 4401 . 4.392 (‘1)
Telephorne, telegraph, and related services ... .. P 16,024 16,029 )
Employee cOmpPensiton . ou e it i e . 6641 6641 100.0
NEUIMTETEST ot ot iue ettt st e e en e aanae s e aaasosseesasenesanes 645 64§ 1000
Capital o numpton allOWBRTES o vt e 2219 2279 100.0
INdueet Busless TINES L oe e v e eeinnat creen s PP 2,314 2330 M
PrOBILIyPe NI ot et e et cieenaon e caanns PR 4,145 4,134 &3]

" ~-Electric, gas And SANILALY SOIVICES .4 vttt vt st e e e 18429 ,0 0
Emiployee COMPensation L .o ov e iieiirrnsecaseereireraetinnns 5918 0 0
Tt kS S R 1,813 0 0
Capital consusnption allowances ........ e e 3,693 0 ]
TRAICCU DUSINUSS TANES  « v vt ie e neensoeraaasosososnoaesoneeanssnns H 2,118 0 0
PrOfitetyPe INCOME ottt it iie e anaea et aeentettsteaacastornareeanss 4.885 0 0

Wholesale-and retail trade ..., L 129,863 16,053 12.4
Emplovee COmPEnsation . ... uieeiaiueeee oot trtattaieeaananesans 73986 8,765 1.8
NEUIntersst ... .. oot inenas P 1,039 143 138
Capital consumption allOWanCes . oo u e ettt it e 6,680 880 132
Indirect BUSIIIESS 13%ES . .t vie i nieevonaoaaennns P 24,622 3033 123
PrOfil-1yPe MICOME L .ot ittt i iiienaeeeansesseeteeeeseasanennnsanns 23536 3,232 13.7

WHOIESHE 11a8E . .o e st e e e e eneeeneeaaaeeeeanns e 51502 8584 16.6
Employee COmpensation L. ..o veeeeeseaaeoaseaseanaarnonsessans 28,138 4533 16.1
INCUAMICIOST & ottt vt i et eee e seaeansaeensnsoaensssssasesanseennns 420 79 18.8
Capital consunption alloWances .. v. coeviiiiiii e ERTI 2268 469 20.7
INAEreCt DUSHIE TANES . o overees  cieeeeerar e e 12960 £ 980 153
PIOM-IYPC iNCUINE Lt ittt inees  ceserieccctoaseeaaenaeancans 8,016 1523 i9%.0
REWIIUAE o u e e 78,061 7469 9.6
Employ ee compensation . ... .. et 455848 4,232 9.2
INCUIMIEICSE oot ee e senesies et entensnssossosasusssosseniecans 619 54 i0.3
Capital consumplion alloWanEes v teeeee ettt ii e ceeereneares 4412 411 9.3
INAITCCt DUSINESS TANES - 4t vt vt e evesensonesenssoaasaesusossaasscans 11,662 1053 9.0
Prafit-type INCOME . ...t v it iiiii e ceecnsresseueereencacanns 15520 1,709 11.0

Finance, insurancs and 1ead eState . ... ittt el seeieciaia et 108,840 41425 38.1
Employec compensation oo ... e bttt i i e 22364 20,197 90.3
NCTIMTETOM L .t iiin e iinaenaaeeaseeaeaseanaaniss 12,734 —-4,319 -
Capital consumption allowances 16,7541 . ~ 37211 — 2R2
INAiZeCt DUSINESS TANCS + .o v v vt vt vennnaenssesososostosonseanesteeas 23177 5,022 249
Profit-type iNCOMe . v vv v vinenenns e bt 35811 15,804 4259

e
{ J
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{Millions ot dollan

Gross Product by Industry, Total and by Components, 1967- Con.

. Total Infermatton } Intormation
value value peteent of
added added total

SCRICES ot . soa2| 43«?\{ 9.4
° T
Friphoyee cotmpenselion © o e 53871 3 449 .8
Net moome ... e 1.309 157 \ o120
Capital connamplionailowanos oo oo e 6,311 1921 N 0.4
Iadie ot Bustiess NS L e e 2,102 577 275
PICHUIYPC BIGMIE e e 23399 13,557 l 57.9
I
Government and goverfie Nt CRICTPIINTS L. ... Lot e e s.827 40,697 423
FInployee COmpensition © .o e 9j,790 41,895 443
NULIBLIOTOS, Lo ot o e e e e e 0 0 U
Capral consungpte nos ‘1\|\\.n CUN L L 0 [¢] 0
Ind et BUNICSS LaN Ty e e 78 52 69.3
Proltt-ly pedneeine © L e e 1962 -9406 -
GEReral SOVIIMINENT o i e e e s 8BS, 087 37,1660 33

mployes Cotpeisairin oL e s 8S 0RT 37,160 I 43.7

NULIRIEIONT e e e e e 0 4}

Capital comaamption oW aniees oL L 0 0
oot BUSIIONS TUNUN e e s 0 i} -

B Iy U HTIE . L s e e 0 U
Restof thewotld .00 o0 o e e . 4510 0 -
1 'rpx INECC LM P IINTIICI L e e 40 0 -
Netantersst . .. e e e . 864 [\ -
( J.'xul cepum WIS L e e e e e e Y 0 -

TIBRCET FUNI NS Ty oo e it o

T R BT R 3600 0

(u)l)l\\f" e
B lreate

basis c¢f{ computing
are consistent wit

Detail Backup

s Avecuntiand Inputéautpat Worktape

percentages.,
n the detatil

flence,

1o

of industry allocated o astormtien,

the numbers shown

shown in Appendix 3 (Vol.

2).

distriouticn and oxchange of information goods and services The
table cortains a Ztatistical dis crepancy between the "Total®
column and the "Information” colqmn since the two relevant data
tases wore ostimated by the Burieau of Economic Analysis (BE2) at
different occasions. The "Tctal” column was estimated and
published as part of the national income accounts, and the other
figqure was derived from the input-output work tape. The
discrepancy 15 betwecn .001% and 0.1%. For example, the total
communications GPO was given in the national income accounts as
817,632 miliion and in input-output as $17,609 million. Both
numbers are shown, although we have used the input-cutput as the

nere

Tabl 4,1C and 4.11 contain somewhat more Cetailed
breaxdowns of the final demarnd and value-added components at the
2-d1g1r SI1IC level. ~

For ever finesr breakdowrs at the 6-digit I-0 i¢vel the reador
is referred to ~Avpendinm 4 (Vol. &,



TABLE 4.10: COMPCNENTY UF Futli DOWAD AT THE 2-DIGIT SIC LEVEL

(s Milllons, 1967)

CoopmeaL s T PEDPML  STATEGLOGAL | TOTAL
COBTHTIGS  GUITAL DSVENTORY  NED PURCHASES OF  PURCHAGES OF - INFORMATION
EAFENLURES FORRTTON CUANGL EXPORTS _GOODS § SYCS _GOADS § SYCS * FINAL DENAND

3 o

e T T e = S N IS SSSE S

26,795.6 39,5122 174,585.6

notal Primary Infrrmation Inds 83,7520 13,937.8 1,625.4 2,942.6
matal Private Sector §2,600.8 19,957.8 1,625.4 2,944.3 16,29%.% 12,356.1 135,842.9
Total Public Sector 1,085.2 (/R 0 - 1.7 10,503.2 27,156.0 38,742.6
CONTRACT CONSTRUCTION 0 5,430.% 0 Y 407.5 7,410.3 13,250.9
HARUFACTURIN 9,206.5 10,0865  1,m9.6 . 1,100.2 §,216.6 1,701 32,001.6
Xondurable ¢oods 60,7 ) s -2 3680 930.7 5,325.9
Paper & allied products 50.3 0 106.7 - 451.3 5. 85.0 - 174.2
Printing & publishing 3,955.4 0 296.8 29,3 112.9 §45.7 5,500.1
Durable goods 5,260.9 10,086.5 1,156.1. 1,342 §,008.6 339.4 26,675.7
furniture . : 0 28,5 6.3 - 46,2 263.4 9.8
vachinery, auc electrlcal 1121 3,564, 19,2 550.1 166.0 5,603.0
Electrical Yachinery 3,016.6 3,584.1 759.0 6,468.3 144.9 14,962.2
Misc ranulacturing 203.8 a4l.4 17.7 2.5 16.6 502.3
Instrurents 1,128.8 1,667.9 162.9 941.3 228.5 4,003.3
COMMUNTCATION 7,836. 1,095.7 543.5 {713 §,953.9
Telephone & tclegraph 7,836.8 1,095.7 543.5 {64.1 947,
Fadio & TV ] 0 1.2 £,
TRADE 13,582.1 1,447 122, 245.3 122.6 16,007.5
wiolesala trade §,175.9 9811 122.6 245.3 122.6 16,007.5
Retail trade 7,205.2 263.6 0 0 0
INANCE, INSURANCE, REAL ESTATE  14,880.7 2,100.0 215.0 655.4 28,2197
B ank1ng 313403 0 3.6 0 8,458.9
Crodit agencles 2,300 0 - 5.8 0 2,344.2
Security & cormodity brokers L, 0 0 107.9 2,51.0
Insurance careiess ‘ 11,5756 0 18.9 11 11,8734
Insurance agents ¢ - J 0 0 0
Real estate UG 2?}00.0 9.3 455.9 3,316.3
SERVICES 27,100.0 0 - 3.5 6,604.5 1,726.5 36,349.3
T0ThL GOVERMMENT 108522 0 0 wsa ASeD IRMLT
Primiry wages « Federal i 0 0 +0,231.9 . i 10,2319
Education wa,es - State & local 4 0 0 0 76,928.0 25,928.0
Postal services 1,085.2 0 0 2113 '» 28,0 1,582.3



\

ML vili | APONENTS OF VALUE RODED A7 THE 2-DIGIT $3¢ LBVEL N '
’ .‘ “J \ .
N : h (§ Millions, 1967)
" ' ' v CAP 1"{\314 IHDIRECT PROFIT- TOTRL
EMPLOYEE NET \CONSUMIT\\@N BUSTNESS TYPE INFORMATION
I COMPENSATION  INTEREST  ALLOWANCES _  TRYES INCOME__ VALUE_ADDED
‘ R SRR
rotal -Prinary Information Industries - 136,188.0 =3,031.0 12,151.0 11,595.0  42,862.0 200 025.0
Total Private Sector 94,895,0  <3,00L.0 12\\151.0 \11,503.0 I3, 5060 59,3260
Total Public Sector v AL593.0 0 0 52.0 . 9460 40,099.0
CONTRACT CONSTRICTION G o 0 om0 00 LNLD 850
MANURACTURTNG '24,“9.0 268.¢ 1,941.6 410.6 5,621.‘3‘ -32,691.4
yondurable goods: .‘ §,872.3 53,8 799.8 176.3 1,860.0  11,762.2
Paper & allied products 1,146.1 M7 246,06 §1.] 0.0 1,536.7
Printing & publishing 7,726.2 19,1 C5a1.2 135.0 1,790.0  10,223.5
Durable goods 15,976.7 4.6 LI 234.3 3,761.8 20,5292
Furniture i03.3 2.5 2344 9.9 88.9 527.6 |
Machinery, exc electrical 1,885.9 31.0 176.1 33,9, 11,0654 3,198.3 o
Electrical Machinery §,717.7 139.0 604.6 136,47 1,525, 12,1237 ’T
Misc manufacturing - 636.9 A0 28.2 8.4 93.7 11,2
Instrunents 2,932.% 321 309.5 46.1 988.4 4,309,0
COMYUNICATION o ‘7,'70:3.0 691.0 2,462.0 2,361.0 4,391.9 17_,6‘09.0 ‘
. Telephone & telegraph 6,641.0 §45.0 2,279.0 13300 4,134.0  L16,020.0 "
© adio & TV ‘ 1,062.0 46,0 1.0 .0 257.9 1,57\9.9
TRADE 8,765.4 142.9 8604 3,032.5 3, 16,0531 |
Wholesale trade ¢,513.4 78.8 464.3 1,479.5 1,5 8,584,3
Yetail trade 4,232.0 64,1 $11.1 1,053.0 1, 7,468.8
FINANCE, INSURANCE, REAL ESTATE 20,197.2 -4,3193 4,721 .4 5,021.7  15,603.9 41,4249
Banking 5,875.0  ~1,268.0 589.1 173.6 © 6,160, 11,7035 ,
Credit agéncies 2,581.0  =5,565.2 359,1 RN 1,762.2 -789.1
Security ¢ commodity brokers 1,540.6 = 1463 .3 340.9 , 1,012.9 2,779 /
Insurance carriers 7,07.8 - 872.8 329.0 ‘,;1,108.6 1,023, §,826.2
Insurance agants 1,70.,0 = 48.0 115.0 21.9 1,667.1,  3,484.5
Peal estate 1,213.8 3,581.0 3,296.0 3,104 4,177, 15,3940
SEWICES 26,809.0 151.2 1,920.5 §7.2 13,5570 43,0010
nTh COVERRMENT 11,593.0 0 0 0 - 60 40,6990
Prirary wages - Federal 10,231.% {0 0 0 0 10,232.0
fducation wages - State § local 26,928.0 0 0. 0 Co0, 26,9280
Postal services 4,835, 0 0 Bl.6 - 946.0 ¢+ 3,439.0
\\ .
Vo ' btk
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FOOTHOTES

The concenpt and definitions of the National Income and
Product Accounts changed sevaral “imes since the 1930's.
The accounts in Chapter 4 follow the format shown in the
Swrvei ¢f Curtent Business, January 1976, Vvol. 56, No. 1 (Parts 1
and 2). See also, Department of Commerce; The National Income

and Product Accowrts o the Undited Status, 1929-1965. For a methodo-
"logical compendium, see Department of Commerce, Readings {n

Concepts and Methods o4 Natienal Diome Statistics.

Se

e E. Denison, "Welfare Measurcment and the GNP,"
Suwvey ¢y Cur

et Busicss, January 1971.

3;\1ethod'<jlogical issues in national income accounting were
rgeolved by the following: John Kendrick, Economic Accounts and
The(n Uses, McGraw-Hill, 1972; Richard and Nancy Ruggles,
National Income-Acceunts and Tncome Analysis, McGraw-Hill, New York,
1956; Richard and Nancy Ruggles, The Design of Economic Accounts,
National Bureau of Economic Research, 1970; Simon Kuznets,
National Income and 1€s Composditicn, National Bureau of Economic .
Research, 1941; and National Bureau of Economic Research,
A Cuitique cf thy Undted States Tacome and Product Accounts, Princeton
University Press, Princeton, New Jersey, 1958. )

4 National Tuceme, 1929-1932, 73rd Congress, 2nd Session,
Senate Document £124, 1934. :

5See National 3urecau of Economic Research's Ticome An
the United States: 18 Amount and Distnihution, 1909-1919, vol. I and
II, Harcourt, 3race and Ccupany, New York. 1921. Due to
methodological diiferences between Kuznets and the Department
of Commerce, there exist tvo separate time series on GNP. '
They were finally reconciled in the 1940's.
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- CHAPTER FIVE

SECULAR TRENDS OF THE PRIMARYAINFORMATICN SECTOR

Onée an organism is oorn or a phenomenon uncovered, there is
s an almost irresistible urge to measure its growth. In this
chapter, we trace the growth of the primary ,information sectot
from its infancy before the Great Depression to its present ‘size.
This chapter, also forms the basis for estimating the secondary
‘information sector national incom=~, reported in chapter 9.

Growth of the Primary Information sactor

Machlup estimated the average growth rate of the knowledgi
_industries' revenues at 10.6% per y:ar between 1947 and 1958.
During that period, a number of spectacular, developments were,
occurring in several irformation industries. Between 1949 and
1958, TV broadcasting revenues increased by 2,930%, or 46% pér
yvear, starting from a zero base in 1947. Between 1954 and 1958,
the computer industry grew at the rate of 104% annually; TV
broadcasting grew 7/% per year; office machine parts increased at
"30% per year; Federal education prcgrams grew at 25% per year.
Machlup's estimates are included in summary form as Table 5.1.

Our own estimates are based not on growth of revenues, which
can often bé large where the output price of a commodity or a
service is high, but national 1ncome, which more closely measures
the relative value of the product in relatisn to the production
of wealth in the economy. National income is a proxy for GNP.
For example, in 1967, national income was 82% of GNP, with the
balance mace up by ¢apital’ cowsumptlon allowances (17.5%) and
indirect business taxes ({.5%). We would have preferred to
produce a time siries based on Gross Product Originating, but the
data simpiy do rot exist in sufficient detail and consistency
over the 46 years covered by the time saries.

National incoie originating in the detailed primary
information sector . industries, as explained in Appendix 3 (Vol.
2), was measured for the period 1929-1974. The detailed
prorations (at the 7- d1g1t SIC level in many cases, .or as deep as
the census would permit in others) were .aggregated up to the 2-

. digit SIC level to ccrrespond to the National Income and Products
Accounts classification scheme.  Sources, methods, and procedures
are outlined in Appendix 5 (Vol. 8). The reader should be warned
that the conventional industry names used in the following tables
hide the informational content of the good or service that the
industry provides. For a remincder concerning the detailed
composition of these industries, refer to Appendix 3 (Vol. 2).

Cl‘
Y
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TARLE 5.3

ToUGROALL BEAY

g B

s, 1954-1998 4D

¥
TRCHE [NCREACE
PEROXUAR —TUR YEAE

Fducation

Elemons & secondary :
schioals \ 1958-1958 9.5 1948-1958 ~12.0
Collegoes b ouniversilies 1954-1954 13.2 1946-.9%C 1.5
Federal tunds, n.o,C. 1954~ 944 24.9
Public libraries 1954-1958 8.2
Reseurch b ctew
Baslc avsvarch 1554-1944 17.9 949-195
Applicd 14D 1954-1953 - n..n,;} 1949-1958  le.4
. ' g Printing &
horks & paiy 1954-1968 10.7 1947-1958 7.4
Period:icals 1954~-105% 2.9 1047 -1958 4.1
Nuwsrapers 1954-1998 4.5 1947-1958 6.3
Stationery and other
cffice supplies 1954-1958 7.5 167 -8 6.2
Commercial printing :
and lithography 1954-1958 1.9 Y9470 4.9
Photograchy & _phonogranhy
Photog-aphy 1954-1938 7.1 1948-19514
rhonngraphy i 1u54-11458 19.6 1947-1956
Stage, godium & screen
Thecatres § conceor's iu. '8 - 8.0 1947-19°: ‘
Spectator sports 1ys 4.0 3.2 1947-195%"
Motion pictures 1954 -13¢ -0.8 1947-164¢ ST
Radio & tolevision .
Radio stations revwenue 1954 1958 3.8 1947-395%% 3.
Television stations rovenue 1954-19". ‘4.8 1¢47-1958 17.2
Radio § TV sets & repairs 1354-01728 - 1947-39.4 5.5
Radio & TV stations 1invest. 1954-14 ). -194741957 18.3
Other advertising 1954-219%¢ 5.9 1947-195¢ E.7
Telecommunications redia
Telephone 1954-1¢%4 1947-1958 10.9
. Teleqgraph 1954-1454¢ 1947~16554% 2.4
. Postal. service 1954-3954 1947-1958 5.6
Information machines
Printing trades machinery 1954-1958 5.7 1947-1958 4.1
Musical instruments "1954-1953 .1 1947-1958 6.1
Telephone & telegraph cquip. 1954-1958 10.6 | 1947-1958 6.2
signaling davicrs . 1947-1954 5.0
< Measuring & controlliny . .
instruments " 1954-1958 7.9 1947-1958 15.5
Typew "iters | 1953-1958 5.6 1947-195%8 4.0
Electronic :omputnrs 1954-1958 104.4
oOther office mach’es . 1953-1958 3.8
of fice machine parts ' ’ 1953-1958 30.2
Professional services
Legal ) 1953-1958 8.* 1947-19658 .3
Engineering & archis:ctu .l 1953-1958 8 2 1947-1958 L)
Accounting & auditin. 107 3-1958 11.8 1949-1957 .2
Medical T953-1958 8.0 1947-1958 .5
T Joint wi ' “inanc.al crvices : -
chect 1t barkany
Joint ... tn financial services
Se.'u itae nec, 1954-1958 9.4 194/-1958 15.5
Iroor . e 1954-1958 6.0 1947~1958 LI
Wholesaly agents ' c : 1948-1558 - 6.6
Miscel.aneous busiasess sves ©  1954-1328 10 6
! Goveranment
Federal 1953-1959 1.
State and local 1954-1958 8.C
. Total knowledge producti=rn 8.8 10.8
Source: Machlup, ibid., pp. 3656-374.
€ //>‘
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frle 5.2 shows a condensed version of the time sc¢. ¢ for
sete 'ed years between 1929-1974. The years were chos ... Lrecause
/ they coincide with the economic censuses (Manuafacturin. ‘

. Business, ahd Construction) in most cases, whereds som- of the
other years were estimated by ‘interpolation and hence drz not .-
eliable. The complete time series is shown in Appendix 5> (Vol.
8). : )

In 1929, around 18% of national income or $15,841 million)
originated in the provision of infcrmation yoods and services,
mostly in the private sector of the economy ($13.6 billion).
During the Depression, natio-al income was cliced in half (fros
$86.8 billion to 340.3 biliion), and the ‘nformation industries
were also victims of massive c¢'tbacks, dropping from $15.8
billion in 192% to $9.2 billion in 1933. However, their share of
national income actually innreased from 18% to 23%--3% .

. representing a relative increase in the private sector, and 2% In

. the public sector. Certain information industries such as -
communications and insurance broke.s resisted the Depression more
successfully than others. '

As economic recovery continued, we secv that the information
industries dropped to.19% of national income by 19Y39. With U.S.
entry into World War II, the share of national income dropped
even further (to a low of 15%), and by 1948--the base year for

Machlup's estimates--began its upward climb frem a ievel of 17%
of national income. :

The next 26 years showed monotonic growth, climbing slowly
but steadily from 17% in 1948 to 27% b, 1967, ceaching 233 in
1972 and 29% in 1974. These developments exc’ude the "secondary
irformation sector" growth discusied in Thapters 9 and /10. Ti«
time series is strictly on the prima.y inior:ation industrie«.

/

e /

- | y
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—~Nanonal Income by Industry, 1929-1972 (Selected Years)

T: ble 5.2
{Mutlions of dullars. cuttent}
. 1929 1933 1939
Industry Total tofermation) information Totat lnl’ormanm-l]-- aformation Total Information| information
national national petcent of nanonat nativnal Jetcent of national national percent of
ingame income el n ure (LI total income incuoine total

All ndusuress total ..ol e 86,795 15841 18.28 40312 9,189 22,19 72564 14,085 19.41
AQeultuse .., 8.473 - - 381 - - 6026 - -
Minng - e 2,101 - - 628 - - 1633 - -
CoBBIUCHION ... ..ottt it e iie e s 3838 368 1480 788 120 15.20 232 in 15.90
Manufactunng 21545 2,190 9.98 7,708 982 12.74 18,094 1.854 10.24
Noadutable gacds .. . 10541 1526 1434 4944 793 16.04 9,093 253 nn
Paper and allied products . . 558 13 20.20 290 66 22.80 588 140 232
Printing, publushing and sllicd il 1,588 1413 89.00 809 27 89.85 1221 1113 91.14
Nopt-1al ke manufactuiing, n.e.c. 8.496 - - 3845 - - AN - -
Dusaeble guods .o ..venve i e 11,303 664 5.87 2,761 189 6.84 9.001 601t 6.67
Fumitute ... ........... ... 678 1 *0.50 182 20 11.28 507 60 11.88
Machinery, except elcctaical - 1891 166 §.° 4.80 426 38 890 1496 138 9.03
Electrical machinery 1,047 33 28.00 2719 82 29.25 858 268 3124
Instrumenta® ...l - - - - - - - - -
Miscellancous manulactuning N 134 22.00 202 49 24.20 $22 138 26.35
Dutable manufactusing, ne.c. 7.083 - - 1612 - - SA18 - -
Toamsportation .. ... il e 6,605 - - 3034 = - 4643 - -
Communicalion ... .......oooueannn Ve e 1.128 1,128 100.00 191 102 100.00 l.,075 1078 100,00
Electric, gas, and sanitary services .. .. ... ... .oeo..en s 1638 - - 1287 - - 1.766 - -
Wholcsale and retad rade ... ... ' 13511 1,754 1298 54628 817 . 1452 12,604 1572 12.47
Flnance, insurance, and teslestate . .. . ... .......... 12813 43!@ 35,38 8817 1.(_)‘.)5 35.64 7591 2997 *3150
Banking e e e 2018 2,018 100.00 692 692 100.00 880 880 100.00
Creditagencies .. ............ .. - - 100.00 - - 100.00 - - 100.00
Security and commodity brokers .. 726 $63 77.60 191 148 77.60 204 158 77.60
Insurance agents 849 849 100.00 582 552 100.00 90~ 904 100.00
lasutance agents .. 421 421 100.00 289 289 100.00 390 390 100.00
Real enate 8.630 898 10 40 4,164 425 10.20 $450 s01 / 9.20
Holding companxs 169 9 100.00 -11 -1 100.00 163 163 100.00
SEIVICES ...y tveei e e 8,843 ) 34.66 5141 2.180 42.39 7554 2879 38.10
Persons] seIvICes. ... ..o et 1287 s0 3.90 ©o107 28 390 1.053 n L350
Miscellaneous business wrvives 608 31 .38.00 358 136 37190 676 191 28.30
Miscellaneous repayr services .. 318 14 © 4.60 191 9 4.60 261 28 10.70
Motion pictures ... ... 440 440 100.00 210 210 100.00 434 434 100.00
Amusements and recteation ... .. .. 39 42 11.00 154 15 950 288 21 7.20
Medical and other health services . 1536 4719 31.20 948 339 35.80 1,381 438 tso
Legal services ............... 689 689 100.00 561 561 100.00 692 692 100.00
Educstional services ...ooioen vt 40> 402 100.00 363 363 100.00 415 415 100.00
Nonprofit membershup ofganuzations 640 s$12 80.00 s 422 80.00 5§56 445 80.00
Miscellaneous professional services, . . 206 206 100.00 | 98 98 100.00 181 18} 100.00
Services. n.e.c. 2341 - - 1,024 - - 1617 - -
Rostof thewotd ~-+-- -+ 310 - - 313 - - 313 - -
Private sector, subtotal .......0 .. .. .0 81,702 134623 16.67 34,986 63895 19.70 64,041 10,749 16.78
Government snd gOVEIRMENt eNIETPrises .. . ..v.oen .t 5093 2218 43354 5316 2293 43.06 8523 3336 39.14
Fodetal .o vvieiiviiienis tarriiireriisinen 1.460 697 41.76 1649 720 4363 4.133 1,435 Mu.n
Genetal government 879 52 28.70 1,164 348 29.90 JAle 884 25.90
Government enterpPrises ... ........... 581 445 76.60 485 n 76.60 19 i 76.60
Suateandlocal ... ... P 3633 1521 4185 38 1574 42.80 4,390 1901 4330
General government........ J4s6l 1521 44.00 isn 1574 44357 4,185 1901 45.42
Government enterprises 1My - ) -~ 146 - - 208 - =

FRedef{med a3 an induitry in 1948,

N .
»
o -
oY
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Table 8.2 - Nattunad Incame by [ndustay, 1929172 {Selevted Yean)

(Ml of

wutgent

Con

1958

frdusty I JEIRIA Total Intormation
| nytional Atk nel
t i o
P e ENCER - o . H - - ~d

All industnes, total 223400 EEATR"A R AP D pusn? K902 224

AgrRUIUre L . 220 T2, .- 18610
Mg ... s447 3271, 5,730 -
Construction ... ... G e e 1069 1701 153 1S 4490 2034 18.7 [RIEE RY.XT 19.3
Manufactunng ..., - / 08,798 694 10 94,708 10 %34 a4 107,10 ! 13331 124
Nonduable goods 320101 Insd un ' 9719 5081 13.0 45,771 6274 137
h;‘)ennd ailied products 1383 ‘oo 1 l It "5l 03 4,084 829 NiR]
Printing, puklishing and alind indavinies 1.387 3124 ‘ ' 4,718 4449 94 4 5731 $.444 §S 4
Nonduzable nanutacturme, av, 212010 1) 594 ~ 359%6 - -
Dunable gouds . . .. ... e e 35,884 32100 l EN 5498 Sh53 10 62,129 7,087 R}
Fursiture . . 1193 (31 ] o s V77 13 1804 7 18
S . Machinery , evvept electnivat 6,329 890 9.3 Q140 s69 95 P N9 Y50 94
N Flectrwat mashuie: 4,031 14314 Ih [ SN 428 8400 3785 447
fnstiuments . ] poess ENTR o erd e pEYAS 1 958 tae
Misseltanes 7 v 138 No LAgy Tes 87 2027 187 B
Darahle ms i LY ’ 31604 - - 37441 - -

Transportation o 12809 14637 16545

{

Conitunicaton © . ! 2820 2220 11%3.0 TS 068 S04S Y 7ol T4 100.0

Llecttac, gas, and sanitary tervices 3,17 - 5925 - - 7450

-
Wholestle o2 fetad trade . maril o Casa ! 0.4 48201 sto1 " na $B.369 7243 124
Finance, insutance, snd real estale 12083 L AR s RRNIR] 13074 M 42 452 17 A0% IR
; 1
Barking 25410 AR | [REERH 1468 4468 oo b Loty o loan
Credit ageniies 137 -18? | oo LE)) e (IR S04 ERI 1006
Secunty and comir ity roaecc M2 O T anl $2y T 1.192 928 1.6
Insutance tarriers 1919 1919 ! 1A 0 107 3207 oo RRL] LR 1eno
Insuranse greni 677 &7? ! on o 1,33y 1,330 1 0 1,70 1,740 1000
Real estate 1378 't B U 2348 3609 154 ATt} 5,261 174
Hetding companies a6 46 | Tou.0 188 148 1000 82 e wn o
Services . . 199% 1864 ! 27687 11790 2.4 38339 17,174 4.8
{
Persoral sweraicns RN 136 4 IS0 m3 ‘8 4241 242 s
Mixellinieus b [E R 138 2403 1874 e &.0496 31 179
Miscellanegus re T gat 826 188, 188 987 4 217
Mouon priuies . oy gy | 9388 08 1020 827 827 100.0
Amusements amd recre inen L3811 63! L0400 DR} 99 1,377 175 1127
Medical and wrther beal'h wraee 3201 1223 ‘ AT 1.3v. 237 - 9.064 2,294 83
o Leyal wnice Liie e 4 1,758 1.78% HiSN 22312 223 100
Fducanuial swivices . L2121 944 [T 1376 too 0 1599 1999 oo
memheniup ot anations HE TN i 2447 1953 EIURY) 333 267 L)
v profeiena " 1,i40 1130 LU 2028 2026 vy 3.0 3 1.40.0
Savices, ne 4607 - 5232 - - 6844 - -
Rest of the wold 1,163 - [F0;] - - 2243 - -
Private s toy, subtoral W6.113 ) 30244 14.7 2hp 2! 49,398 5.3 323943 66017 204
Covernment and gnv#maient enterprisey 19,747 TH88 b 3 16,078 13550 316 L6 N6 18 885 403
Fedetad . ... 10,546 3.0 iso 20,190 6658 ns 23592 8527 358
General povernmernt DL‘?‘H) 424 272 17,780 4,712 268 I 548 LR 294
Government ehterpines | 1b16 1,284 766 2410 1546 7% 6 3247 2487 766
Stateand loxal .. ... L 9.161 RRET 1903 15,875 6592 440 23,072 10,387 ; 349
Genetal govetument 8571 o391 %7 14698 6942 476 115 10357 48 0
Government enterpiies 640 | - 1187 - - 1.494 - -
'
. ° -
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-Table 5.2 .- National Income by Industry, \“19-1972-(S=lrcl=d Years)-Con.

{Mulions of dollars cunint}

1963 L 1967 1972
Indusuy Total tnformation | [ntormation Total Information| Infotmation Total Information] Information
national cnanenad | peteent of nstinnal national percent of national nationa! pereen uf
Incoine Mt ine HEH) income incume 101a) meome |n-:0xnr_ ey _;I o
Al industries, total .. .. .. ... P 434.026 118599 M50 655517 173935 2653 956,771 266293 2183
ABFCUIRSI® .. oo 18,463 Co- - 20694 - - 30,649 -
AT O SRR 5,776 - - 6385 - - 8,700 - -
COMSLINCHION - o vee oo iieeeae s teeiee e 14.707 441 18.10 34,108 6412 18.80 522717 - 9,044 17.30
ManufBcturing . ... ......i.cieinenae s e 143,189 19.142 13.39 193,159 29446 15.24 251811 31612 149,
Nondurable gouds s7.224 8.084 1402 | 74528 11008 1476 | 97943 14,782 1.0
Paper and allied products ... ... .. C 5.264 1037 19.70 6820 ---~1528 2240 9421 1875 19 %0
Prinung, publishing anc allicd industnies . ... .. 7.398 T4047 95.25 9034 9477 95.40 13530 12508 95.40
Nomdutable manufactunng. ~ec. ...... ... 44562 - - 57012 - - 74,992 -
DGIADIC QOOWS ..o vn v ivnnnaan i 35965 11.098 1291 1186314 18442 1554 153868 224830 N.ﬂy
/
FUurmitues .. ... o s 2,365 284 12.00 3,189 462 1450 4526 577 1273
Machunery, except electtical « . - . . 14.099 1,650 11.70 21.794 3029 13.50 214 4040 13 50
, Llectrical machuvery ... e 12309 6,179 50.20 18538 10567 57.00 23353 12,809 485
Instruments . .. .. .. e e e 3,447 2744 79.60 5.103 4,082 80.00 6457 4991 7/ 30
Miscellaneous manutsctunng . .. 2576 242 9.40 £,307 301 9.10 4586 413 9.00
Durable manufactuning. ne.c. 51,169 - - 66,702 - - BT1A521" - _/ -
“Tuanmiortaton oo o e s ceeeoeiee 19943 - - 25 203 - - 36453 - VA
COMMUNICITION oo oviie e e nanianaens 9839 9 RH9 100.00 13,388 13388 100.00 20341 20311 £ 100.00
Flectric, gas, and sanmitary servkes .. ... ...l 10333 . - .- 12859 - - 17,589 -
" Wholesale 200 fetal trade ... vxvonr ottt 72961 9431 1219 | 97443 13054 1336 | 144506 19,761 136e
Finance, insurance,snd realestate . ... ............ ... © 56,101 22949 .40.90 TIATT 31920 4285 112493 49504 44.00
Banking . ... ..ieicii i t1.976 16 100.00 10926 10,726 100.00 17074 17074 100 0V
Creditagencies ................ .. -1560 -1460 100.00 -2,155 -2,155 100.00 -3.381 -3381 100.60
Security and commodity brokers' . 1,403 1089 71.60 3,131 2430 71.60 4.348 3373 11.60
Insutance carmers ... ... .. 5226 5226 100.00 7454 7454 100.00 12507 12507 105.00
Insurance agents . .. 2,444 2444 100.00 3,295 3295 100.00 5217 s217 100.00
Realestate ...... .. .. 40,292 7.454 18.50 51,420 9564 18.60 76373 14,358 18.80
Holding companies . .....oovviiriiiin e, o 320 100.00 606 606 100.00 358 358 100.00
SEIVICES . . .. et i PP 53239 25.234 4652 7909 38Als 4856 122,344 58870 LAY
Perwnal services .o e 5.255 284 5.40 6924 436 6.30 7471 411 550
Misceltaneous business xrvices . . 6.648 4,860 73.10 10555 8.652 81.20 16 551 11933 .10
Miscellancous repait scIvices ... 1.304 m 2080 1,744 32 18.40 2557 476 18.60
Motion pictutes . ... ... 2 916 916 . 10080 1,349 1349 100.00 1576 1376 100.00 -
Amusements and recreation ... 1964 145 7.40 2574 338 13.00 3,745 7 9.00
Medical amd ather health servicgs . . 13.150 3.195 24.30 20,172 4,700 23.30 36586 1.756 21.20
Legalservices ... . cvoonnnn oo 3528 3528 100.00 5,003 5.003 100.00 8,398 8,398 100.00
Educational srvices ...~ . L. k% 33| . 10000 5,156 5,156 100.00 8010 8,010 1110.00
Nonpto(it membership organizaisns . S.18T| . 4426 $0.00 6499 5,199 80.00 10646 8517 80.00
Mis eltancous professional setvices e e 4588 4.588 100.00 7,264 71264 100.00 11,456 11,456 100.0u
ServiCes, Me.C. ... cieiiiiripaiae seaaes 8 408 - - 11,756 - - 15,348 - -
Restofthewordd .. . ... ............ 35678 - - 4561 - - 1049 - -
Peivate sector, subtotal 4192791 - 91087 2176 561367 132532 2362 804,282 195,101 24.28
Go and g L prises .. ... ... 64,747 27442 43.00 94250 41303 43.82 151.‘39 1,192 46.68
Federal ... .. .. iiiiii s .. 29,565 10,920 36.93 41,493 14,904 35.91 59,724 24073 40.30
G;nanl[owrnnwenl 25,164 T 1549 30.00 , 354612 10,399 29.20 50,060 16570 33.30
Goverament enlerprises . 4,401 3371 76.60 5881 4505 76.60 9464 7,403 76.60
Satesndlocal .7 ...... 33,182 16,921 48.0% 52,187 26,398 50.04’ 92,765 41,119 50.79
'Genmlg.ovu nent. .. . .. 32857 16921 5150 49530 26399 53.30 87312 47,119 53.96
GOvErnment €. lerpIIses . ... oo ouaan. . 2328 - - 3227 - - 54531 - - -
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S
Short Period Crowth Rates

Table 5.3 shows the simple and compound growth rates during
the period 1929-1972. The'information. industries grew at a
simple growth rate of 39% between 1929-1972, or a
compound rate of 6.6%. The period 1939~ 1954 showed a very rapid .
.growth, especially buoyed hy large investments in information
structures (e.g., office and education buildings) and information
machines (e.g., communications and computing equipment’. The
most recent period (1963-1972) showed a compound growth rate of
9% per year, doubling every eight years. e

xable 5.3 shows Lne losses incurred during the Depression,
and the increase of publi¢ zector primary information activities.
Whereas all sectcis of the economy Reclined between 1929 and
1933, communications (-9.4%) and the other information servijces
(-7.2%) declined the least--compared to a 20% drop for manufac-
turing and construction. The private information sector as .a
whole dropped 10.5% annually between 1929 and 1933. The public
sector increased, however, at an average rat2 of 0.8%, slowly
picking up a variety of primary information tasks and workers
from the private economy. The administration of the numerous
recovery programs instituted during these years partly accounted
for this increase. (Note that the government information sector
excludes all noninformation “workers such as road and dam builders

and forestry workers.)

With the Depression over, information industries in the
fconventional) manufacturing and construct¥on sectors showed a
rem~rkable comeback, posting simple growth rates of 40% and 30%
annually between the years 1939-1948. 1Information machines such
as televisions, radios, computers, and business machines grew
very rapidly, with growth rates of 38% and 52% during 1933-1938
and 1939-1948. ¢ :

The boom began to slcw by 1954, with the information economy
expanding at a "modest" 8% ‘during each of the next four years.
Since then, the primary information sector has just slightly
csutpacel the overall economy, irwreasing 4% annually between 1963
‘and 1967, and jumplng by 7% between 1967.and 1972.
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FOOTNOTES

“"Machlup. The Production and DTStribution of Knowtedge in the
United States, Princeton University Press, Princeton, New

Jersey, 1962, pp. 366-374.
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demand stors .nd the value added generated by each industry

o _72_ i

i T CHAPTER S1IX

THE PRIMARY INPUT-OUTPUT MATRIX

Planning is the organized application of systematic
reasoning to the solution of specific practical
problems.... Far from being incompatible or

- mutually exclusive, the automatic mechanism .f free
Y competition and the principle of deliberate action
guided by rational decision both play their different
but equally important parts in the operation of-our
economic system.... The issue that confronts top
|political and business] management is not how to

| chocse between unrestricted competition and all-
pervasive planning, but rather how to choose an
effective combination of the two. . v o

Wassily Leontief, Input-Qutput Economics
_ Oxford University Press, New York, 1966, p. 1

Input-0Qutput eccnomics was Jdeveloped as a planning tool in
the 1940's. Leontief's first practical application was during
World War ‘II when he investigated the dislocations that might
occur as the United States shifted from a wartime to a peacetime
economy. Sincé the firot small national tables were produded,
starting with the 1929 - cromy, input-output (I-0) matrices have
grown in size, accur: ., zrd usefulness. They are now empioyed
as a planning tool in nve: 40 nations. |

‘ HE
‘The first general equilibrium models produced by Walras, and
later by others were purely theoretical models of an ideal
economy, and not empirically soluble. The profound contri ution
of 1I-0 analysis was that' a general (numer ical) uolution for} a

_wide class of problems could be generated, with immediate pblicy

planning relevance.

An I-0O transactions table shows the flow of goods and
scrvices throughout the entire cconomy. Industries are both
producers and consumersﬁof goods and services, and the inter=s

mediate (inter-inductry) flows form the.heart nf the I-0O mat ixTT5

The I-G transac-ions table aiso shows the flow to the final

Figure 6.1 chows a simplified overview of an I-0O transactijons

table. The information sector, appearing as one of the eight
major seciors, is composad of the industries described in’
Chapters 3 and 4, and in Appendix 3 (Vol. 2). To read an I-0O
table, the following simple guide should be used: '

The output of each industry is distributed across \

the row to other firms (intermediate demand) and to

—_— N

final decmand consumers.

R



FICURE 6.1:

ISPUT-EELT TRSAACTIONS TABLE SHATY, v S0 SECToS

‘ l i al v + a
ONSUMER'S INTERMEDIATE LEMAND FINAL DEMAND
SN . T PRI . — .
RCHY A;riLu‘tu1c Mintag 1(umructmu TMannfactur dng |FrndL Transportat fo {Sur:icns lersons Ilnvestors Forelgners | Government
i 1 + .
r | } | } ] v
! \ | ) [
i ] Infornation ! | ! ! “ ' | M
S | ! | : i ) , -
o i | ! | ! ] ' ;
! } Aprlcultnre | . 1 ; P | ’
‘ . ¥ ' R
t | ————— I "t i - T [4
Lo T | 3 : : o] ¢
[ 1n:.x ! : E : 3 R
bl Jp— ' —— |- % - > g §
b o | ‘ : : : f 6
| FUI *»U'A.Ctl’\'\. et ' i . ; [ :'\ ’ ¢ k] -
[ — ! . ! .t - r L
| :_' i | " ¢ ] v K A
BTV P B ‘ \ - v
! :-v Hl\.dhnll..u.[p&vr“-h . | . 1 vrh‘ ’ 2 : 0 ‘ 3
[V . e e e e e — e e il B S
1, : . ' . | ' ' 5 [ 1) ) v
R | o | AR S 3
Bk, : o | ‘ : R
1 Vi e T t—— — ' - - ,‘--......_-- - 3 "“"“‘“5 e 2 s e -c fe—
- i i i .. 4 . | u
" : ' - 0 .
" Q Teansportazion | f \ ‘ } g ¢ } O E
L VN (TN S ! . —1l- g " ESUNS R S .
b T : ‘ | : " . ‘ y
b [ . . : | | 1 o v, 0
[0 ferviced, ot , i | | 0 & z i L)
e b ‘ — . _— v
| : = : | B ( ‘ ]
L Earlayees Pinployed compensation " ! Ve -
(R «-———-. [ — ! . .
i-o..] " | . -1 7 0
o] deners of Suste ,, ; el e , \ ) |
{ ratlietype, Income and capltal cunsumpt lon allowances
md ess dnt Lapltal . | } f i '
£q.2 . | 3l ] \ ‘
? 1 I ) . ’
 Goveramen, Indlrect busluesy taxes ! [ : /|
! |
ll., ) Y L 3 i
Corres; unds £ the ~a:.owaA Inceme & Product Actounts (See Tables 4.1 6 4.7},
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~J

W



O

ERIC

Aruitoxt provided by Eic:

. -74-

The .purchases, ouvigguts of each firm are cqméosed
‘down the column of each industry in the intermediate
sectors, including an input of value added.

‘Relation of Input-Output to the National Income Accounts

The margins of an I1-0 table are identical to the consolidated

~Wational Income and Product Accounts discussed in Chapter 4.

Total GNP, which is the sum of all final demand purchases (equal
to all components of value added) is reported in the 1967 I~O
.table as $795,388 million. The first' NIA figures for 1967, ‘
published in-1969, showed GNP as.$793,927 million and contained a -
small statistical error. The recently revised 1967 benchmark
tables (published in January, 1976) - again -contained different
figures, as summarized in Table 6.1. We shall proceed with the
published I-O control totals (Fine b) rather than make

adjustments to reconcile the matrix with the 1976 estimates.

Hence there will be a $924 million discrepancy between the I-O
matrix_and the consolidated accounts of Chapter 4. : '

TABLE 6.1: ALTERNATE ESTIMATES OF THE 1967 GROSS NATIONAL PRODUCT

(Millions)
(a) Na:zional Income & Product Accounts (July 1973) $793,927 o
(b) Input-Cutput Tables (February 1974) . 795,388
(c) National Income & Product Accounts Benchmark 796,312

Revision (January 18976)

Sourca:.See Survey of .Current Business for date given in parenthesis.
f 7 .

L

i

j i

Once the margins are "locked" into place, the I-O table is
completely consistent with the national accounts. .

The technology matrix, or "A" matrix, is simply a table of
direct input requirements. Each industry's inputs (column) are
scaled by the total input, including value added, so that the
resulting ratios gum to 1.00. These. "technical coefficients”
show each industry's composition of inputs from all other
industries necessary to produce $1.00 of gross output. A change .
in technology can be precisely specified by changing the
coefficients in the A matrix; or for the capital structure, by
changing the coefficients of an expanded capital flow matrix that
resides. in the final demand tables. SR :



. .
. i
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The inverse of the technology matrix, (I-—z’-\)_l shows the total

(direct and 1ndirect) requirements generated by a $1.00 increase
in final demand for the outputs of a particular industry.

A Simple Illustration

'The easiest wav to show the use of the matrix is to solve a
sample problem: "What is the total effect on the. cconomy
resulting from a $1 million computer 'sale?" Table 6.2 shows the
inputs of the computer industry as they appear in the trans-
actions table. All other sectors ‘have been temporarily ignored.

2

TABLE 6,2: dNPU’I‘ REQUI?L. ENTS OF THE COMPUTER INDUSTRY (10 $51) "FoR 1967

PROLUCING I‘LjKCH.-‘ SES .DI RECT TOTAL

104 INDUSTRY (§ MTLL7ON) REQUIREMUNTS REQUIREMENTS
51 Computers 881 : .13182 1.15435
53 Electric apparatus 145 .02169 o .03465
55 Electric wiring cquipment - 159 - .02375 .03057
57 Flectronic cormponants’ 720 .10779 .15171
60 Wholesale & retail trade 246 .03683 .07067
71 Real e<Late & rental 255 .03821 < .06664
73 Business services 149 .02086 .05314
Bl - Business travel 157 ‘ 202350 .03601
All other industries 1,052 .18397 n/a
Intermediate inputs 3,932 .58842 N
Value added 2,750 . .41158 -—-

Total inputs 6,682 1.00000 -

Source: Seec Survey -of Current Business, "The Input-Qutput Structure of the

U.S. Lyonom/ 19677, Ftbruary 1974, vol. 54, No. 2.

9

!

The computer industry purchased $3,932 million from all
industries in 1967, including a 51zable purchase. of $881 million
from other computer firms, as shown,ln column 1. The industry
generated $2,750 million in value #"ded, for a total input of
$6,682 million. When column 1 is aivided through by the total
input figure, we find the direct reguirements per $1.00 output 'in
column 2. To satisfy a $1.00 increase in final demand, the
computer industry generates 13 cent's in sales intsrnally; it also
buys 2 cents worth of electrical apparatus, 2 cents of wiring, 11
cents in electronic components, 2 cents wotth of business travel,
entertainment and gifts, and so on. However, each su Epller of
the computer industry now experiences anh increase in lto total
requirements (since its intermediate demands went upD ¥ " the
amount in Column -2), and must therefore purchase supp.ies from
other firms in the economy. For example, let us take a closer
look at the electronic components industry #57. Table 6.3 shows
the sum of the inputs to Industry #57.

o
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FRECT OF A §1 MILLIO _
'I‘__lf\‘DUS‘I'R‘x' OF $107,790

» ON SALE OF COMPUTERS:
{0 1C COMPONEY

FIRST ROUND 1IN
OF TH

IO#I "Pm‘mucmm,‘._xr-mus'rii'f : ) 1) (2)
27 Chemicals End sclected chemical products .01343 . 1,448
32 Pubber andjplastic products .01966 2,119
" 38 Primary nonfcrrous manufacturers - .03473 3,744
51 Office and QOmputinq machines .00784 845
57 Electronic tompenents .14011 15,103
. ‘ﬂ . . . C .
value added '} - R : 447156 18,199

kIR
>
!

When the computeri industry sells a $1 million machine to

-final demand, the elthronics component .1hdustry receives a

$107,790 increase for fts output... (This is determined simply by
multiplying the direct coefficient of industry $57 in Table 6.2
by $1 million.) To satisfy the increase, it must purchase the
amounts shown in column 2 of Table 6.3 from other industries.

" The industry purchases!i$1,448 worth of chemicals, $2,119 worth of

plastics, $3,744 in shgiet metal, about $845 from the computer
industry which initiated the transaction in ‘the first place, and
$15,103 internally. The industry's value added increases by

'$48,199--including emplgpyee compensation, profits, and indirect

business taxes. This i% the first-round indirect effect of a %l
million computer sale t§ final demand. :
: L . i - .

However , we are notllyet finished. Each industry in Table 6.3
must now purchase somz ipputs from its suppliers to satisfy the
new intermediate demand ‘ghown in Column 2. - -

5 . :
To continue the exanmple, let us just look at one of the
impacted industries--priitary nonferrous marufacturers--and trace
that industry's new purchiases. The secord-round reguirements

" generated by the monferrgus metal industry is shown in capsule

form in Table 6.4. T

VABLE €.4: Y

© i
i : :
EFRECT OF A §1 MILLION COMPUTER SALE. PURCHASES
§ METAL INDUSTRY OF $3,744

S
108  PRODUCING [::DUSTRY';"; (1) (2)
'1.; - T a
6" Non-ferrous metal dfes mining . o .05042 189
80 Gross imports I T - 7.i09808 367
83 Scrap, uscd and 5ccindhand good £ .02651 99
_Value added Y .27381 1,025
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The nonferrous imetal industry receives'a“ffrst—;ouﬁd-tncrease in
output of $3,744 on the sale of the $1 million computer, as shown

in Table 6.3. -To satisfy this new requirement,: it purchases
from the nonferrous o+res mining incustry7 $367*from imports,

$189

about $99 from the recycling industries, and generates a total

value added (wages and profits) of $1,025.

Each of the other industries listed in Table ¢.4 also
generates a second round effect. The increase in the mining

‘industry's requirement generates a third-order indirect effect on

its suppliers--and sO on.

This ripple effect through the ecénomy is simultaneously
completely captured for all industries by the inverse of the

technology matrix. (More accurately, the subtraction of the
technology from the identity matrix, I-A.) The inverse ‘gives

'solution equivalent to about 14 iterations of the direct eff

(A) matrix. After the 15th iteration, the numbers begin to
vanish into the fractions of dollars. Mathematicaliy, the
inverse is equivalent to the Gauss-Seidel method of estimati
power cxpansion. ' :

Returning for a moment..to the computer industry, let us

and

a
ects

ng a

see

what the direct and indirect effects ofy;a $1 million purchase are
on selected industries. The total cffects arerdisplayed in Table

. 6.5,
TABLE 6.5 ¢ .TOTAL EFFECTS OF A $1 MILLICN COMPUTER SALE
PRODUCING : DIRECT INDIRECT
) ) X TOTAL
104 INDUSTRY : EFFECT 'EFFECT EFFECT
51 Office computing : $131,820 $1,022,530 -
53 Electric apparatus 21,690 ' 12’960 51’13:’228
55 . _Electric wiring 23,750 6:820 30’570
57 " Electronic .components . 157,790 43,920 151’710
69 Trade 36,830 33,840 70,670
71 Real estate & rental 38,210 : 27,830 66’040
73 Business services 20,860 32,280 53,140
81 Impprts ) . 23,500: 12,510 36’010
All* other industries ' 183,970 413,890 597’860
TOTAL INTERMEDIATE
REQUIREMENTS . 588,420 1,606,580 . ‘ 2,195,000
VALUE ADDED ) . 411,580 - -—
TOTAL 1,700,000
c
‘;
\ =
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In column 1, we see the direct reguirements on thé computer
industry resulting from the $1 million sale to final demand--
$588,420 went tc purchase goods and services from other
{intermediate) industries, and $411,580 went for employe
compensation, profits, depr001at‘on and business taxes. In
column 2 we see the effectq of 14 rounds of purchases touched off
by the requirements of The computer industry. Most of the
purchases stimulated the computer industry itself; other
industries enjoyed about $600, 000 of new sales as a result of the
$: million computer sale. 1In all, the total effect on 1n€ustry
outout was about $2.2 million, as shown in column 3

)

Input- Outpuc Notaticn

A compact wav of describing the solutlon .shown 1in the ‘

~illustration ts by using matrix netation. We construct a simple

three-industry gconomy, and show why the inverse captures the
entire_(diregt plus indirect) effect of a change in final demand.

The output of an industry is the sum of all final and

‘intermediate demand purfhaqes. This .relat:.nship is shown 1in

Equatlon 1

= + + + D,
W €5 . *i2 %33 ) i where,
ii -- the total output of iadustry i
X33 7 the flow of industry'i's goods to industry j. ixij = X3
p, -- the total finaLgaemand for industry i's ‘output

As we have seen, .each industry buys a portlon of 1tsntota1
inputs from all other industries. This empirical reality is.

- represented as follows:

@ kg = (ayy) () where,

-~
o :

-~ is the fraction of the incdus Lry i lnput’ that are

a,.
i .
) purchased from industry 1.

/,

-

Oor, 2;,. can be seen as the cechnical coefficient showing
exactly howdmuch of good 1 1is needed to produce on unit of good
j, as tollows: '

(3) a, . = x__
1) ij )
X,
3
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" The technical coefficients, are prpduced by scal1ng
through the columns of the Lransacégons matrix, as shown in
Equation 3. The three- industry economy of Equatlon 1 can be
written as follows: -

/

i (4) x, = a

i | 1T f*p t % ¢ oapgxy 4+ D)
/ X = x. + + a + D i
/ 2 211 22 2 23 3 2
YA
/ X = + X +
j 3 31%1 32™2 33%3 .7 Dy :
/o ‘ .
// Total Intermediate Final
/ : Output = - - Demand T4 Demand

If we rearrange terms to isolate D on one side gf the
equation, and collect all terms in x on the other side,

(5) (1 - all) (xl) - ‘?12) (x2) -, (al3) (x3) =
-(azl) (xl) « (1 —a22) (xé? - : ;-?Kaza) (x3) =
-{a,.) (x.) ‘ (a,.) (x) + (1 -a_) (x,) =

317 Y - 327 "2 33

The system of equations in 5 is essentially complete, and
will yield a ccmplete solution to the experiment we have been
considering. "To clean up the algebra, Egquations 4 and 5 can be
‘written in matrix notation as follows: . .

(4') X = AX + D
' (s") X - AX = D
(5") (I - A)X =.D . where,
s . AOO
. v I -- is the, ldentlty matrix,[010
001

A -~ is the matré:x of technical coefficients, aj5

X -- is the vector of industry outputs

b
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Tﬂe 1ast step is to isolate X, the vector of total

requireménts, on one side of the equatigﬁ. Ecuation 5 is-
premultiplied on both sides by (I = A) , - yielding
6 (x1-mTTa-mn x = (I—A)’lo’
‘ (7) X = x-n"rto

The first two terms in Egquation 6 carcel each othe: out,
leaving Eguation 7 in the ¢lassical estimating form. Equation 7
shows that the total outputs of all industries can be derived by
multiplying a final demanglbill of goods (D) through a matrix
of coefficients, (I - A) ™, _,that can be produced from empirical
cbsecvations. Once (I — A) is known, general eguilibrium
¢nlutions (supply.= demand for the whole economy) can be founad.

The Information Sector and Input—Oufput Analysis

Our purposes in building an I-O matrix are twofold: first, it
offers a complete description of the transactions between the '
informatign'induSt?Tes and the rest of the economy, and hence 1is
a siqnificén&wimpEOVement ovér the simple National Income
Accounts structure;.second, it opens up a.rich variety of policy
questions that are -amenable to I-O analysis yielding solutions
involving the information sector. The structure within the
infrrmation sector can be investigated in detail,” as can the
structure between the information cecto< and the rest of the
economy. 1 shall briefly introduce five classic types of
problems and suggest how they can shed light on the behavior of
the information sector. o

Class I: Changes in Final Demand

The most common application of I-O analysis is to trace
through the effects on the economy’'given a change in final
demand. Equation 7 above is in exactly the right form to conduct
all the experiments suggested in this class of problems.

Final demand is composed of the following ten detailed

Personal consumption expehditures .
Gross private fixed capital formation
Net inventory change '

Net exports

Federal defense expenditures

Federal nondefense expenditures s
State and local purchases for education
State and local purchases for health, . "
~welfare, and sanitation » .

State and local purchases £6r safety

Other state and local government purchases

o ~3 N U BB

—
OO



O

ERIC

Aruitoxt provided by Eic:

-81-

Underlying data are available to splinter these final demand
sectors even more finely. For example, the Federal defense
sector can be splintered into purchases by the Department of
Defense, the National Aeronautics and Space Administration, and
the Energy Research and Development Administration separately.
Or, the Federal nondefense. sector can be divided into discrete
government procurement programs, such as education programs,
safety and health procrams, pollution abatement programs, and
income redistribution programs. The Gross Capital Formation
componant, which usually appears only as a column vector,’can now
be split intc a rectangular capital flow matrix. The matrix
shows the detailed capital structure of the 82 I-O industries.

The classic input-output ekperiment is to change a
component of final demand and trace the effects of the
experimental change on industry output. For example, a
governmént procurement prograf's effect on industries (both
direct.and indirect) can be eStimated. The effects of changes in
foreign exchange rates or tariff rules can be traced through net
export's effect on output. Tax legislation dealing with research
and development expense or depreciation schedules can be "gamad”
through the matrix. Technological substitution favoring

communications and computer 'systems can be modeled. We will

consider two experiments in this tradition later in the chanter.

Class I1: Change in Technology

, Anothe: application of I-0 methodology is tracing through
the effects of technological chafige on the,economy. Whereas

_Class I problems made use of the (I - A) matrix, this class

of problems involves operations on the technology (A) matrix
and on the capital flow matrix in final demand. '

Each column in the A matrix represents a unique
technology, a "recipe" of goods and services-iecessary to make
the finished product. Changes in technology can be interpreted
as changes in the recipe--a little less of this and more of that.
The researcher can, by modifying the coefficients in the A
matrix, create new economies that reflect changed technoliogys -

Svstematic changes in technology, such as substitution of
communication for travel (if one believes the hypothesis), can be
experimentally "gamed" into the . A matrix. A change in the
ratio of labor earnings to capital can also be:modeled, since
value added (including employe=z compensation)-is one of the input
coefficients. - and, as the use_ can control the matrix at the 507
order, extremely fine changes in technology can be represented.

Armed with a detailed A matrix and a capital flow
matrix, many alternative technological futures can be
represented. For example, the use of telecommunication (cn
current account) and computers (on capital account) can bu
increased experimentally, and the impacts traced on all
industries' output and employment patterns.
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Class III: ChangeXin‘Relative Prices i% -
- . | b iR

A

The output of any given industry at producers' prices
reflects the current price level. An inflationary or
deflationary change in prices would necessarily alter the output
price of the industry's goods or services. Ignoring for a moment
any price substitution effects, a 30% price rise in money terms
(i.e., intermediate and final cutputs) would show up as an
inflated total output. Since the theoretical framework for -
input-output work is that it reflects a\physical flow of goods,
buildz2rs of opwerational matrices take grgat care to deflate each -
industry's output into real dollars, so that a change in prices:
does not erroneously indicate a change in Treal output.

However, that procedure can be reversed. An inflationary
bulge can be easily modeled as a nominal rise in the industry's
output. ‘A final demand vector, when multiplied through the
inverse, will yield new (higher) outputs for all industries in
the ecornomy that are either directly or. indirectly.linked with
the inflated sector. By subtracting the control economy :
(preinflation) from the experimental economy (with one or more
inflated industries), the analyst obtains an exact measure of the
inflationary "ripple" through the economy. o :

After an inflated transactions matrix ha8-been built and
inverted, the following question can be answered: "Is the
primary information sector inflationary or not with respect to a
rise in the price of energy resources?" 'A hypothetical price
rise in.a variety of fuel sources (petroleum, natural gas, oil)
can be posited; and the inflationary impact on the information
and noninformation industries can be gauged.

Class IV: Labor Requirements

Since output-to-labor ratios ate well known for each 0
industry, any net rise in output induced by an experiment can
immediately be translated into new labor requirements. By
translating the new labor requirement through the known detailed
occupational composition of each industry, a very, specific job
impact statement can be produced. '

Class V: Cépital Reggireménts °
3 P

Even though output-to-capital ratios are known, this is a
much more tricky proposition than computing labor reguirements.
o There is considerable difficulty i determining the true

' definition of one unit of capital. Hence, the ratio itself is
ambiguous. - Once some satisfactory measure of capital reguire-
ments is derived, the next huv.dle is-to measure idle or excess
capacity carried by the industry. There are severe problems in, = ..
arriving at a common measure of "capital utilization," and here,
too, 'the analysis is somewhat subjective. If these problems can
be solved, new capital requirements can be generated and
decomposed into hundreds of detailed types of capital goods
required by each industry as a result of an experiment.

107 SRR ¢
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TWO INPUT-OUTPUY EXPERIMENTS

In this section I shall present the results of two
experiments ucing the input-gQutput matrix. The experiments are
"first lcoks” at the gineral relatiosnship between the nrimary

-inforination sector and the overaill econony.

2
AppendIx 6 (Vols. 3, 4, %) containsg a full
transactions smatrix, the TeCct requirements

r

I'ne sourced, methods, and p

description of the
:chnoloqgy) .aatrix,
dures are '
. No discussion
sing a 10& order

and iteg inverse. 1 c
outlined irn dirail in Agpendix. 6 (Vols. 3, 4, 3)
v UC

I8y

“r
will follow here, excout o state that we arve
matrix developed from the followina dara:

, |
- — 168 order matrix i
o1 ‘ |
order matrix t—-% | 2 1ntormation inds
: . 82 nun-information inds
(BEA clussificacio:;)J

PR

H qees
| o)
32 nrder matrix I
{(pultished)

The OT ld8-order matrix is the current version of the
primary information gector.matrix. Any order matrix from 2 by 2
to 507 by 507 can 'also be produced. The detailed industry
reports contained in this chapter are ac the 108 order.

160
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Expeciment I - A Compensated Defense Cut

In 1961, Leontief published a nuw classic application of
input-output analysis. I chose to replicate his cxperiment to
illustrate how the primary information matrix can be used.

The "arms race" and its economic impact on the United States
entered.the public consciousness during the late 1950's.
President Eisenhower, whose loyalty to both the military and
crivate industry was resolute. ended his Presidency in 1960 with
a surprise warning that the "military-industrial complex” was a
creature to be restrained. Casual evidence persuaded most people
that corporate interests were soO finely enmeshed with military
expansion ‘that arms buildups began to carty =an imperative
independent of stated public policy. Could the U.S5., as a
nation, afford not to engage in stockpiling of increasingly
expensive and sophisticated war machinag? This guestion was
tackled by Leontief and Hoffenberg, and br%uqht to the public
attention in an article published in 1961. The authors
concluded that the econecmic effects of disarmament may not be as
severe as the most fearful suspected. 1n eguilibrium, output and
labor lost as a result of duts in defense scending would be

reallocated to other final demand sectors, and have a positive '

impact on other industries in the.economy. The ordnance industry
would suffer (in 1958) a 19.2% drop in employment given an ‘§8
billion {or 20%) defense cut; the airc¢raft industry would

experience a 17.9% unemployment rate; and the shipe and boats

industry would lose 1l1l% of its employees. But other industries
would gain somewhat, especially those selling to personal
censumption and to the nondefenga.portions of government. The
net impact on 1958 employment OF & 20% compensated defense cut
would be a mild 0.22% increase in unemplavment, _for the total -
aconomy. But the business sactor, excluding civilian government
amployment, would suffer considerably. Business cmployment would
decrease by 6.85%--a severe recession for the business community.
The authors conclude-by stating that their model ic only
gualitative in nature, and that further refinement 1is necessary.
The experfment is relevant to the information industries for
an obvious reason. The entire thrust of modern warfare has beon
to substitute information technology for manpower. Avionics,
advanced communications networks, satallites and management
information systems are key compenents of tne v.8. A~-fense
establishment. Hence, 2 drastic changs in dofense procurement
nolicies can affect profits and emblovmant 1n the information
indusztries. -
I nave reproduced the Laontief experirent for the 1967
onomy using comewhat difterent assumptions. Leontief allocated
= money saved by disarmament on & Lro ricd masiz to all other
nal demand categories.. The experiment reportsd in this section
trerne the defense cut in the form of a direct personal -
ccuction of income taxes in 1967. Hence, the entlre amount
saved oy the defense cuthacx iz "stent” expertmentally by
souseholds in the form of perscnzl consurption cxpenditures.

> e TG
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Summary of Experiment I *

. Table 6.6 shows the gross experimental changes in final
demand. Defense spending is.cut by 20%, or some $14.3 billion;
and personal consumption expenditures are raised bv the samg”
amount, leaving final demand canstant. o

TABLE 6.6

SUMMIRY SMPENDITURES AND PERSONAL
UL S A

($ Millions, 1967)
T T T T e e T T T T T CONTROL ERPERIMENTRL ~ 7 7T
e e e e e e OROMY ECON. My NET CHANG
Defense purchasis . 71,333 57,066 -14,267
Personal Consumption bBExpenditures 490,660 504,927 B +14,267
Sub-total Final Demand 561,993 561,993 V]

A 20% defense cut and a correspondinag rise in personal
consumption expenditures leads to a slight increase in output and
employment. - This conclusion indicates that a seemlngly drastic
policy--reducing defense spending by 20%--can in fact lecad to

benigi oconomic ends, if not political ones.

sble 6.7 su.marizes the total direct .and indirect
effects on the economy as a-n2t result of the experimental
policy. - :

A $14,266 million reduction in defense spending, matched by a
compens ating rise in household expenditures, resulted in a net
gain in output of some $8.6 billion and 598,000 jobs. The
information industries as a qroup gained about $1.3 billion in
output, and increased their labor reguirements by 121,000 jobs;
the noninformation 1nou5trles enjoyed a $7.3 bllllon gain in
output, and "hired" 477,000 workers .

The assumptions regarding personal consumption are
purposefully naive. No attempt was made to adjust expenditures
for either income or substitution effects; price levels were
assumed constant; a unitary price elasticity of demand was used
for all 'goods and services. Likewise, no attempt was made to
realistically scale down the defense establishment. It is guite

'plausible that in thn face of a mandated 20% cutback, programs

would be selectively. trimmed. For example, the Pentagon might
decide to substitute carnital for labor and invest in cruise
mlss1les,'advap:ed avionics, satellite reconnaissance and the
like instead otf_the foot soldier and the tank driver. The
pattern of Department of Defense purchases will probably notibe
scaled down uniformly, as reflected in this experiment,

IRy |
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TABLE 6.7 :

NET IMPACT ON OQUTPUT AND EMP

IN

A 20 PERCENT COMPED
SPENDING

{§ Millions, 1967} (Thousands of

e Jobs, 1967)
OUTPUT SEMPLOYMENT s
Total Direct _indireet Total o Direot ndhyreact
Total : + 8,563 5,653 2,90% +598 447 151
Information Inds. 1,268 628 ' 640 121 a2 29
Non-Information Inds. 7,295 5,030 2,265 477 355 122
- -

These fine-tuned changes~in the spending patterns of final demand
can oe individually "gamed" through the input-output matrix.

One general statistic that immediately emerges from Table
6.7 is that the information industries are considerably more
labor intensive than the noninformation industries. Whereas the
ratio of noninformation output to information output was about
6:1, the ratio of noninformation labor to information labor was
only 4:1. Or, allocating final demand in the particular mannet
specified in this experiment caused 1-1/2 times as many jobs to
be created ver dollar of output gained in the information sector
as compared to the' noninformation sector. . :

Output Impact Reports

The ouéput impacts of the experimental -cut_ in defense

purchases can be traced,through total, direct, and indirect

effects. These effects can also be troken down by, industry. A
rich variety of detail is available in the cutput reports
generated by an I-0 experiment, and for any microscopic look 2t
the economy these reports are guite valuable. For cur purposes,
they have been relegated to Appendix 6 (vVvol. 8), where the
interested reader can find the following:

I

Table 17 Final demand componants of the experimental economy

Table 12 Total output generated by cach final demand componant
in the experimental economy - .

Tabla 179 Direct output generated by cach final
in the experimental economy

T

demand ccmponern

[£%)
et}

Tabple Indirect output, generated by cach final demand compenonty
in the experimental economy )
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Table 21 Net total output generated by each exoer1mental change
-~ .- .in final demand :
,Iablewzz Net direct output. generated by each experimental change
////’( . in final demand s

- . o’
. -

Table 23 Net indirect output generated by each experimental- charqe
in final demand

Table 6.8 shows the total net impact of a compensated-

defense cut on the output of selected industries. The biggest

. gainers are mostly the noninformation industries: retail trade in
noninformation goods ($2.8 billion), food ($2.8 billior), housing
and noninformation building rentals ($2.1 billion), livestock
($0.8 billion) and other agricultural products ($0.6 billion).
Consumers, in short, spent their money on food, housing, and
goods. The largest informational gain was the finance and
insurance industry: consumers took out loans and purchased
insurance with their windfall income.

The biggest noninformation losers werz the ordnance-
(-S1.4 billion) and the aircraft (-$2.2 billion) industries.
Since defense procurement is heavily laced with ‘communications
equipment, the radio, television, and communication eguipment _
manufacturers lost heavily (-$1.1 bllllon), as did the electronic
components industry (=$0.5 bllll;?J

Labor Impact Repcrts

The impacts .on the labor force-can similarly be
decomposed into total, direct, and indirect. The technique has’
been successfully applled4to 1nvest1gate the labor impacts of
several Federal programs. .

. The following output reports are awailable, but to
conserve space they have not been included in the Appendix.

Total employment generated by each final demand component
in the experimental economy ) - :

’ D1rect employment generated by each flndl demand component

in the .experimental economy
2 y
Indirect employment generated by each .final demand component

) in the experimental economy
[ /
Net total employment generated by each experimental change
in f1nal demand

s

Net direct employment generated by each experimental change
in final demand

Net indirect employment generated by each exper imental
change in final demand

i-; ;":l .
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-TAULE 6. 8: TOTAL NET OUTPUT IMPACT OF A COMPENSATED DEFENSE SPENDING CUT

($ Millions, 1967)

INFORMATION NON=INFORMATION
SELECTED INDUSTRIES INDUSTRIES - _INDUSTRIES
Gainers
69 Wholesale & retail trade, net . 2,778
14 Food & kindred products . 2,255
71 . Real estate & rental, net o 2,101
70* Finance & insurance components 1,065 :
1 Livestock & products 759
2 Other agxlculture products 607
18 :Apparel 580
77 Medical, educ svcs & nonprofit org. 580
63 Electrical, gas, sanitary services - 564
77* Medical, educational, nonprofit 435
59 Motor vehicles & ecquipment . ’ 407
71* Real estate: fees,royalties,ofc rant 386
69* Trade margins on info goods | 383 .
16 Fabrics, yarn, & thread mills ! ' 265
29 Drugs, cleaning, toilet preps . 253
73*%* Repair: radio & TV equipment - 253 :
66* Telecommunications, exc radio & TV ©199 )
15 Tobacco manufacturers . . 196
31 Petroleum refining & related inds N o0 ‘176
76 State & local govt enterprises 135
24 Paper, allied prods exc containers,net ©132
8 Crude petroleum & natural gas - B 119
34 Fcotwear & other leather prods ) T - 113
54 Houschold appliances D 1 1) |
Losers’ . Pl
60 Aircraft & parts . ' : -2,228 K
13 Ordnance § accessories : ' -1,437
. 56* Rradio, TV, Commn equipment o=1,112 ~ -
57* Electronic components ) - 447 .
37 Primary iron & steel mfrg. ) - 335
. - 38 Primary nonferrous metal mfrg.* - 313
80 ._.Imports ' o= 296
27 Chémicals & proaducts, net ’ - 184~
- 11 New construction, net . - - 176
“ 62* Mech measuring & control instr. - 145 . :
53 Electrical ind equip & apparatus,net - 142
65 Transportation & warehous;ng ,j o - 126
50 Machine shop products ; B - 114
49 General ind machines & egpipment . ) - 101
_TOTAL NET IMPACT B 1,267 -7.294

g

I3

“Pable 6.9 shows the industries most affecte by the -
experiment.. The employment impacts generally follow the pattern
established previously .in con51der1ng output impacts. About
276,000 new jobs are created in the trade sector; anothér 65, 000

’ new jobs in hospitals- and medical clinics become available.
Banks and insurance companles hire 61,000 new workers; and
Jsbhools and physicians' offices hire another 51,000 workers.

~
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TABLE 6.9:

TOTAL NET LABOR IMPACT OF A COMPENSATED DEFENSE SPENDTING CUTY -

(Thousands of Jobs)

_SELECTED_IND

TNFORMATION NON-1NFORMATION
INDUSTRIES 1NDUSTRIE

Gainers
69 Wholesale & retail trade, net - 276
77 Medical,educ svcs & nonprofit org,net : 65
70* Finance & insurance: components 61
77* Medical, educational, non-profits 51
7 Hotels: personal & repair sves, net 48
/4 Agriculture, forest, fish services 46
. 77 2 oOther agriculture products 45
! 1 Livestock & products 43 ;
///</ 18 Apparel 38 :
69* Trade margix on information goods 37
: 71 Rental & real estate, net . 16
! 73* Misc business information services 11
( 75 Automobile: repair & services - 10
26* Printing & publishing 10
Losers
60 Aircraft and parts . - 84
56* Radio,TV,Commn. eguipment - 43 :
. _ 13 Ordnance & accessories - 42
S+ "7 &2* Electronic components - 21
37 Primary iron & steel mfrg. | - 190
61 Other trans portation equipment - 10
TOTAL NET IMPACT 110 478

\

-

- . J" , . . N -
The aircraft industry loses 84,000 jobs; and the radio,
television, and communications equipment industry loses 43,000--
1,000 more than munltlons and ordnance manufacturers. The

electronics-component 1ndu9trv finds
21,000 . jobs; steel manufacturers lay
transportation

The labor impact on the information

qu1pment manufacturers also lay off 10,000.

.itself with an-excess of
of £ 10,000 workers* and

sy

1ndustrles is mixed.

Some industries, such as communications equipment manufacturers,

are deeply enmeshed in the "military-
complex,” and suffer serious losses.

information industry_
Others, such as financial

services and education, are beneficiaries of cuts in defense

These e-cimates are qualitative in nature, and should

not be 1nterprptea too literally at this level of’ exper1mental

realism.

i

and"Unanticipated Consequences ..

An important application of I-0 technigues has been:.dn

uncovering capacity constraints or expansion bottlerecks.

Also,

I-0 techniques have pointed some higher order conseguences of a

policy that were not intuitively obvious at first.

a summary of the-detailed reports in

Table 6.10 is

Appendix 6 (Vol. 8}.
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TABLE 6.10: SUMMARY OF EXPIRINENT I: NET OUTPUT AND EMPLOYHENT INPACTS r" o J

4 . ' . o

i

OUTPUT . - EMPLOYNENT

TOTAL  DIRECT  INDIRECT| TOTAL  DIRECT"  INDIRECT
INDUISTRIES ' ' \ INPACTS INPA(i5 IMPACTS | IMPACTS  IMPACTS IMPACTS
INFORMATION INDUSTRIES | ($ Millions) - (Thousands -of Jobs)
11t} Info buildings: office,education, come, -19, =19, 0 ] PR W 0
12¢) Maintenance & repair on info bulldings 52, 0 52, S R R 2
(13*) Office furniture ¢ equipment _ -5, - -3 -0, o -0
24) Paper: printing (exc boxes) 19, 2 4l L =0, 1
26*) Printing ¢ publishing ' 202, 102, 100, B [P 5
210) Ink % 3 W R 0,
"48%) Printing & ‘paper machinery . .0, -1 1 <0, =0, 0,
$1*) Computers,caleulators,office equip. =58, =52 b . =l -0,
53*) Electronic measuring instruments o T -l
56*) Radzo, TV, comn'n equipment ‘ {20 =100, <UL %3, N, 4y
§7') Electronic conponents ST, -1, =300, S PR M LS
58*) Nisc electronic instruments L =0 =0, - =0 -0,
62*) Mech measuring & control instrunants =149, e =54, -1, b, =3
§3¢) Photographic ¢ related equipment S, 80 =3 “ -l -0,
64*) Advertising signs ¢ displays 1y ' 5, N 0. 0,
66¢) Telecommunicaticns, exc. radio-é IV 199, . 14, b 9 o
67%), Radio, TV, CAIV : 17 + D . L =0, ls
§3*) Trade margin on info goods S . 150, 3, LS 3, v
.- 70%) Finance & insutance: componéats = - - 1065, 871, 193 bl 30 e
T1%) Real estate:{ses,royalties,office rentals - 186, 224, 162, % 1 1,
©12%) Repair: radio bV equipment . 15, e oo 5 LI
13%) duse business info services . 23, -1, W - b, Moo
. 76*) ¥otion pictures 580 - by 3 bo Lo 1
71%) Medical, educational, nonprofit 5% el 14 i 504 2
76%) Postal service - 2, P (A oo b S
§2%) Office Supplies i , \ h =20, W, 0. 0 0
NOA-THFORMATION INDUSTRIES : . ‘ ‘ \
g ] '
1) Livestock ¢ products ' boTss, b8, 6924 83, by W,
2) Other agricultural products 0T 115, 492, 45, % .
3) Forestry and {ishery products . M, 1 15, le & 0
§ 4) Aqr., Forest, Fish Secvices - S 52, . 50 5, G 5

!
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TABLE b, 100 SEMIARY OF EAPRETNENT T NRT ORIPCT AND | ! Y‘ {ENT TMVF\("I‘a (Continued)

ke s o A g 0 A A e S8 Bt b o ot e e i 1o ket 8- A ok g P g s . £

: ‘ ,’

oo - BfIONET
N J CTOTAL  DIRECT "INDIPECT TOPAL . DIRECT  INDIRECT
IP.'D”S'.-“EIES L/ , IMPA (18 TMPACTS | Ix":ACTS IMPACTS . IMPACTS IMPACTS
7 - | ‘ -
$) 1r0h & forzeallo oros mining | T o A T )
§) nenferrous retal ores mining ‘ L -1, E P P -1, -0, -1,
7) Coal nining . . e -l Oy =0, le
§) Crude petroleun and mtural gy v 1, o o, 1 -0, .
§) stona ¢ clap mintag & quarrying L 0 0 0, 0. 0,
10} Cacrizal & tertilizer mineral wdn, s o e -0, 0 .
11} Hew construction, Nat ‘ -17¢, 176 e e b, 0,
12) tuintenance 4 repait construction : SRS (1 B LT -0, -5, 9
13} ordnance and ascessories U I K1 ) ~42, =4, -2
1) Food & kindred pyoducts 2%, U B 4 2
. '15) Tebacco manufacruced 19, 194, 1l % 2 %
' 16) Fabrizs, yarn & vhroad nills - . G, 10, o 10,
Lt 17) ¥ise. textile gools & floor cover, ‘ 85, 4], ' S 1. L
B 18) Appazel _ 580, S B wooooom L
. 19) Miso, fabricated taxtile products 5, o, 2. 1. -, l
. 20) Lemer, wood pred. exs. contalnors ‘ ' -, *4, b, (, 0, -,
' i) Wooden containers - ‘ L .4, . b 0, -0, 0
22] Household furnitura . T R be RS
~20) Othar furslture, fixtures,’ Net I A e 3 TR S
o U) Paper, allled prod. exc containers, Net o, . o' e o 3
25) Pagerhoacd containers, hoxes 0l . 4, o, 2. -0, 2
26) brinting & publishing, Net: ' q, .’ b 5, e =0, 1
1) Chenicals, select Chem products, Net L, -301. 12, 44 %, 1
8 Plastics, synthetic materials | Mo v -1, 50, ls -0, e
23) Orugs, Cleaning,. Toilet preparations - B39, 53, be 4 b
© 30} Paints & allied products 0 5, L2, g Dot 0 0
) Petroleun zefining & related ind's [T VT T § N L 0
« 30)-Rubber ¢ misc plastics: prodicts : 4, -5, 4. oy -l 2
1) Leather tanning, ind. leather prods. o 4, e, 25 Y A
. . M) Footuear ¢ other leather ptoduc-s ¥ ‘ PR 1 S ) AT S L M
0 %) Class & glass products UL A N 1 b Lo
4 %) Stene & cly products ‘ ~19, o= -l 0. =L
) Prinary iron & steel ranufacturing ‘ =335, B =AU -0, -l “§.
38) Prirmary nonfdrrovs motal manufacturing 8 E PP P ) P -6, =0 “bs
39) Metal containers : 58, I TR . L -0, L
40) Heating, plurbing & struc metal prods. ' -l -15, -1, -2 -l =l
{1) Staroing,screv pach. prods 4 bolts ‘ 00 =l -49, PR e “e
{2) 0ther fabeicazed metal products -8 LT R -1, -l “d
{3) Engines and turbines , RN =15, ~18 -1 -1 ST
W) Farn rachinery & ‘equipment - ' -1 e TN -0, “ (8
. "-‘n‘-.. L L N
L] W ,_’/’
' . Al /
- ' r 4
] ’-/ n
\ ! .
- ‘ // '
‘ T '
/’ ')
// ' 4(




B

A ] o

TABLE 6,100 rS‘U[W:\RY ‘“\PFRI"I’,\"" T¢ NFT OUTPOT AND EMPLOYMENT IMPACTS (Continued)

g J Lo

: 0UTRLT EMPLOYMENT
, : 207AL  DIRC?  INDIRECT| T0TAL - DIRECT  IRDIRICT
- INpyseRTes TUPACTS  IMACTS INPACTS | IMPACTS  IMPACIS IMPACTS
“3 -2, -0, .
15) Canse., muming b orl field machs, '7,0' o T L ‘»Zx . ‘;
46 ; '\tormls handling aach & equipnant Bl _'3' i " -,
{7) sotelorring mach & eguigrent - G T ’ o
-1 b, 3. (e B 0
48) Spec ind mach § equipnent, Net " 43 . " -2, s
A9} Goneral &nd mach § 2juipmeat e oy, Ry Qb
50) Machire shep procucts g 0. 0. " i 0.
81) 0sfice comp & decountiag machine . 4. . -0 -0 0
§2) serelce indestry machines -HZ. 0, a0, -, “, )
5)) tleg ing cqui § atgaratus, Ket 101. 103. o, Y 1, 20,
§4) peaschold appiiances _5' 10. _15' —y 0, -1, |
56) Electric lighting § viring equip. " 0 0 o 0 0 0
§6) Radio, television & corm, eqoip 0 2 % 0o 0 0. N
91} Electrenic sorponents § acoess, S, -0, . -1, -1, -0, |
58] kisc elec nchinery, Net Ol W 0, B B 0
©59) Motor wehieied be Li;‘ml‘nt 8, 1595, =220 -4, =76, -9
§0) nircraft ard mart 1 TS A0, =G -G
v (1) other k¢ \.,rutat b cu..iw.'n:‘ R : T T TR <l e 0.
. g Seivmtitic §oemnlodliing mstru, v T b T sl B (A
§3) optar.d, conttalnicirnoto equip, Net ' 14, W9 1, by oo
G4 e 'lul'.'la‘m:l’iﬁ]. aet <12, ;joz‘ 182, by =1b, 104
§5) "rabepuriation b vatehousing ' , T 1, . 0 0 "
66) Crom. exe radioalV hroadeasting ' 2, o, no. Jo 0s o
1) fadio & TV broadaanting ‘ Bhe. . 435, s, 10, 3 1o
68) Eleotsiz, 35, waler b sanilazy sves ' ab. Ulk, W e 260, 10
(91 wilesale § retnl trade, Net X e 2, 0 I8 L G
) Fiance b Insurange, Nel ‘ : 201, 1562, 18, ‘ 1he 16, IR .
T Real estate U rental, et 355, 325, 0, W, 4, b S
10) terdisspersenalivep svay eXe auto Net RTIS TR 1, Yo, b 2 '
73) Businegs sorvices, het . . 0, 3 n 0 0. 0
W) {Rescateh ande ,chlc‘ren.} 288, 25, 62, 10 . 2
78) Acterebile repair & sc:"x:es 105, 08, 1 ‘ R b - b
i6) Amusenents, Net . oo
i : ' | g0, Sebe e bh 3 -
P ) wm1 i GveseAchT pvo"* org, N« L .3, W9, b % by
33} federal ovy entuy.‘sau. aet . 135, &b 9. b I 5
79) Suate bolacal govt emterprises o T o Come -l66 -1, 0 G U y
8 s S T by 0. L
1) Business travel, eme:ta‘n nt & gfts A 0 ’ 2. { 5
§2) Dffice cupplics
/ .
eemAL NONeLNEORVATION o, 503 s, LM 355, el
"OTI\L ‘)‘ OQ..A“O| } 1207. 5280 IMO. 12!0 920 :qu
20T : " B56h, 5656 2505 T P 1

119 A " | 12»\\
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IL caprures thq total, direct, and indirect'effects on
both output and employment broken down by 1ndustry, and reveals

" some potential bottleneck problems.

Some 1ndustrlod, such as livestock (#1), are not directly
impacted tc any extent, but can receive large jolts from other
industries. The iivestock.industry will see a direct reguireitent
of about $68 million in new revenues-—either generated by new

<firal demand purchases or originating within the industry itself.

This new revenue directly translates into about 4,000%new jobs--a .-

tiny fraction of the iadustry's total work force. However,
-indirect impacts on the industry will be substantial--sdme "$692
million An new output, which translates inta 39,000 new jobs. If
the ind.stry dces not anL1c1pate these demands, it may bgcome a

"bottleneck” in the adjustment process from the old econgmy to
the new. - :

The computer industry (51*) faces the opposite problem.
The industry will expect to lose $58 million as a result of the
spending cuts. Since consumers do.not buy computers, a los .
dollar in sales to the defense establishment is not recouped as a
dividend in ‘increased personal consumption. However, the
computer industry need not brace itself against unknown ripple
effects--most of the action will be directly felt inside the
industry (-$52 million), with only a mild aftershock coming in
cancelled orders from other industries (-$6 million). 1In
employment terms,., the industry will have to lay off 2,000 workers
directly, and probakly no more as the indirect effects are felt.

Some industries could be caught badly flatfooted. For

example, . fabric industry -(#16) will feel a very small $4
. millien - .: . impact. But eventually-it will be hit with $262
Smillion in sew output recuirement, and will have to hire-10,000

new workers ro satisfy new demand.

The more capital intensive the industry, the harder’ it is
to gracefully increase or decrease capacity in the slort ryn. -In
a rapidly changing environment, ignorance about higher order--or -
‘indirect--effects ca:. throw a wrench into balanced growth
programs.  HBere input-cutput analysis can be quite useful. ‘

Experiment II - Dcubling'fﬁvestment in Information Capital’

Experiment 1I, like its predecessor, is not a fine-tuned
p011c1 instrument. Rather\ its purposes are to say something
general aiout the rel atloﬁshlp between the information 1ndustr1es
and the overali DCOqomy

~In this exreriment, I ask the followlng quest10n~
"Holdlnc total investmert constant, what is the 1mpact on the
economy of doubling investment expenditures (or gross capligl
formation) 1In information capital goods?" Investment is
instantaneously shifted to information capital (e:g., office
buiildings, printing presses anhd computers), and away from
noninformation capital (e.g.. factories, stamping machines,
-trucks). Three interpretations are in order:

e

arrt
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= (11rf the exper1ment does not explicitly addraéf

A\
LR

s T . T —94— \'

(i)  the oxper;men; ignores the

. fact Lhat\cume types of
capital move as complemenFB { ]

(R}

=

v

(ii) the experiment tgﬁores the externa*itin ssocidted
with the exist- ceg of information resourtes. Tb\ creation ¢ a -
telecommunication or a computer network creates i ny ﬂor jobs
than - indicated in a s1mple 1mpact study.

J

B B 3
Y

egs technic al
change. New c0nf1gurat10ns of information capital c¢duld result
“in expansions of the production frentier; no attempt has been.
made to represent such technical changes. This exper’ oant
assumes static technologv

[N
P -

TARLE 6.11: SUMMARY OF THE EXPERIMENTAL CHANSES In GRdSS CAPITAL FORMATION (GCF)

\ TONTROL NHE CHANGE
£ ECONOMY Th BCE
\ ’ -
Information GCF : : Lo 18,673 + 18,673
Non-information GCF -~ 94,683 76,016 © - 18,673
: Toéif“ccp : o 113,362 113,362 0 ‘

*%

B . ‘ 1

The ‘procedure is outlined in Table 6.il. Total gross . -

capital formation remains unchanged hefore and ofter: tie 3
expegimént (at $113.4 billion). However, the informaticon capital . ¢

industries have doubled their output, from $18.7 billion to $37.4 !
billion; and the noninformation capital 1nd1str1e hﬂvc cut ‘back
their sales to f1nal Agmand by the same amount--$18.7 piilion. i

Summary of Experiment I1

Table 6..12 contains an overview of fhe wxpectimental ;
impacts on output and labcr. The total net impact on the economy
was a mild recession of aropund $2.4 pillicn in lost cltput and
52,000 lecst jobs’ wlthouch the infcormation capital preoducers
generated $21.5 blll¢OP of new cutput (on an.<4ncreased final ‘\\
demand of $18.7 billion), the ‘noninfcrmation industries lost e
§23.8 billion, for a net loss of around $2.4 billion in outpwy
‘This result is correct from a strictly engineering v1ew:o*nt.
However, it ignores any 'externalities that may be generated for
the rest of the economy. The c¢reatior of a new national data
network does not create a large impact on other industnies
because ‘its material requirements are modest. If Tit-uses
microwave and satellite technologies, the investment project
might generate verv litt)e interindustry transactions. ‘But the
existengce of such 'a netw!rk could stimulate productivity. :
throughout the ecuromy. This mcre subtle effvct is not captured
by this version of the experiment. '
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TABLE 6.12:

NET IMPACT ON OUT: UT 'AND EMPLOYMENT OF DOUBLING GROSS CAPITAL FORMATION IN
INFORMATION CAPITAL

(s Mllllons, 1967) (Theusands of Jobs, 1967)

OUTPUT EMPLOYMENT
Total Direct Indirect Total Direct Indirect
Total ' © 2,362 -246 -2,118 -52 3a . -85
Information Inds. 21,513 19,676 1,836 862 . 781 61
Non-Information Inds. -23,875 -19,922 -3,954 -914 -747 2166 -
' ' \

- The employ%ent losses reflect the recessionary impact of

" " the experiment. The information industries created 862,000 new
jobs: the norinformation industries lost 914,000 jobs; -and the
net impact was a loss of 52,000 jobs to the labor fcrce. Even at
this overview level, some interesting insights emerge. The

.- information-capital producing industries employ more labor per

—~dollar of output than other capital goods manufacturers. The

5 direct employment impact produced more jobs in the information

i+ incdustries (781,000) than were lost in the noninformation
industrie~ (747,000). The direct effect created 34,C00 jobs.
However, che nohninformation industries are linked through longer .
 interindustry production chains. 1Indirectly, 166,000 jobs were
lcst in the noninformation industries, ‘more than twice as many as
were gaired indirectly in the information industries. Whereas
9.4% of the information industries labor gains were, indirect,
18.2% of the nonlnformatlon labor’ was lost through an economy
wide "ripple. : . .

As with Experiment I, a rich amount of industry detail is
available. The output and -employmerit changes can'be decomposed
by industry into direct and indirect effects, and the net results
of the experiment can be shown. To conserve space, only one '
‘summary table is presented; all the detailed reports-appear in
Appendix 6 (Vol. 8). Table 6.13 shows. the total, direct,
and indirect net effects of the experlment on both output and
employment by 1ndustry.

we
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TABLE 6.13: SUMMARY OF EXPERIMENT II: NET QUTPUT AND EMPLOYMENT IMPACTS

!

QUTPUT

EMPLOYMENT

I3

INDUSTRIES

T07AL DIREC?  INDIRECT
IMPACTS  INPACTS IMPACTS

IHPACTS  IMPACTS IMPACTS

T0MAL  DIRECT  INDIRECT

INFORMATION .INDUSTRIES

11*) Info buildings: office, education, comn,
" 12') Majntenance b repilr on tnfo buildings
23%) Office furniture & equipment
24#) Paper: printing (exg boxes)
26%) Printing ¢ publishing
27') Ink thlt L
48t) Printing & paper machinery
519) Conputers,calculators office equip.
§3%) tlectronic measuring instruments
5§4) Radio. TV,.comn'n equipment
§71) glectionid compandnts
§8¢)' Misc electronic instruments
§21) Mech measuring & control ingtrunents
61%) Photographic & related equipnent
'64*) Advertising signs & displays
§6') Teleconmunications, exc. radlo & TV
§1%) fadio, TV, CATV
§9¢) Trade margin on info goods
70%) Finance ¢ insutance: components
71%) Real estate:feesroyalties,office rantals
724} Repair: radjo & T equipment
73%) Mise business info services
76*) Motion pictures
17} Medical, educational, nonprofit
78¢) Postal service ‘
82v) 0ffice Supplies

¢

NON~=INFORMATION INDUSTRIES

1) Livestock: & products
. 2) Other asricultural products
1) Fores. ty and fishery products
¢) Age., Forest, Fish Services
§) Tron & ferroalloy ores nining
§) Nonferrous metal ores minlng
7) Coal mining
8) Crude-petroleun and natural gas
9) Stone & clay nining & quarrying
10) Chemical & fertilizer mineral in,
11) New ceastruction, Net
12} Maintenance ¥ repair construction. o
13) Ozdnance and accessories
. 14) Food & kindred products
15) Tobesco manufactures
16) Fabrics, yarn & thread mills
17) Misc. textile goods & floor cover,
. 18) hppazel
19) Misc, fabricated textile products
20) Lunber, wood prod. exc. containers
21) Wooden containers
22) Housohold furniture ,
23) Other furniturs, fixtures,’ Net

o

5614
.
5%,
.
%,
2
6681
34,
10,
3¢,
1352,
143,
683,
1007,
21,
1136
2
95,4

%

. -lbl
=52,
=16,
=55,
W
-1l
-4,
=} 04,
-
“4591,
{5

17
26y

bk,

'510‘

=T
=35

=bbls

,‘-iS-
L » 146,

e

(§ Millions)

86T4e
°I
654,
OI

0
0.
671,
3869,
b5
36l
2
141,
649
981,

250,

11074
0.
1020
Se

197| '
s

0
al
0
04
G

ol
0
0
0,
0.
0.
DI
0.

0
'9591|

=5

0 .

0.
0.
=19,

0 -

-2.

0!
-0,
“20L4

-0
33:
=,
5

- 95,

2
'3|
45,
‘l"h
123
1331
2

-2.
116|
=52,

et

'SS|
L
=3l
=58,
'10“:
=l

15
e
2,
2.
'64|
=34
-1
'350
w862,

8,
¥

(Thousands of Jobs)

01 201, 0
2' -0, 21
3. 33! -0,
1! =0. ll
D 0 5e
00 '00 0:
24 25! =0,
140, 138, -2
9, . 2L 5
126 122, 5
b4, L 63,
5 5e 0.
13, 3 I
31, ; 3. I .
lZI 12! Oc‘
5, 49 ke
' 0: '0- 0:
93, 99, “5s
% 0s le
54 5 0.
°c '00 00
ll 'ol 1|
0, -0 0
I8 =0 1
s =04 le
0 0s 0.
=0, R =0, =0s
-1 =0 «1,
-4 -0, =2
U -0, . '20
'}.. =0, =1
A T A
! =l 04 '10

'lq 0, 1,
=5 =% =5
=0, 04 =0,
<351, =3 0

1 ={\ le
ll =0s lo
le =0 1y
0, 0, 0s
?z. 0 ' «2
-l =0, “le
=0, =0, =0, “
. -1l -, '1|
=3 TR 3
.03 v. 0!
-2, i 1s

=B ;100 '

Fre— -

—g6—
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SUMMRRY OF EXPERINENT II: NET OUTPUT AND EMPLOYMENT IMPACTS (Continued)

QUTRUT EMPLOYMENT
TOTAL  DIRECT INDIRECT| TOTAL - - DIRECT  INDIRECT ,
INDUSTRIES =~ ' IHPACTS IMRACTS IMPACTS | IMPACTS — IMPACTS IMPACTS )

24) Paper, allied prod, exc containers, Nat P R | oo L
25) Paperboard containers, boxes 2 0, 2, 1 -0, L
16) Printing & publishirg, Net 5, - 0, 5, 0, N P R
27) Chemicals, sclect Chen products, Net NN AN 0 . =0, 0s
28) Mastics, synthetic maerials . 8, 0. 5, ‘ 0 -0, 0
29) Drugs, Cleaning, Toilet preparations -5 0 -1 0, =0 ~0,
10) Paints ¢ allied products -3, 6 - -l -0 “le

1) etroleun refining & related ind's £, 0 -le, S P TR P

"31) Rubder & misc plastics hroducts . -3, “bs 1 -l 0, -l
33) Leather tanning, ind. ledther prods, ' -1, i -0, o
34) Foutwear ¢ other leather products 0 0 04 0, =0, 0
35) Glass & 'glass products ‘ 544 0 54, Yo 0 1
36) Stone & clay products '-\ ) =] 0 =41l : -1, [P
37) Primary iron & steel manufactaring =107, 1IN =13, R S} P
38) Primary nonferrous metal manufacturlng 121, -l R ‘ I8 -0, LR
19) ¥otal containers -1 -2, =5, S -0, “0 |
{0) Heating, plurbing & struc metal prods, <530, . <190, =7, 200 N =14, 0
{1) Stamping,screw mach, prods ¢ bolts soo=l01, 0, =l - 4, -0, 4 d
{2} Other fabricated metal products . 203, <100 =1, -8, -3 “5a |
4) Engine' ard turbines =050 =158, =l4d, -8, -4, “hy
{4] Farm machinery & equipnent 63 =blle ~20. S S T P
45) Censt,, mining & oil field macha, 966, =308, =18, | TR [ TR
46) Naterlals handling mach & equiprant =08 8L, -8, -8 -0,

A7) Metalworking mach & equipment »159, =109, =20, -3 i -l
48) Spec ind rfach & equipment, Net CoL=hR B4, LR =204 -0, 0
49) General fnd mach & oquipment =06 +403, =203, T -4

© 50) Machine shop produdts:t . . M -l 34, 2 -0 0 g
51) Office comp & account{ng machines” - G b 0 0 0 0
52) Service industry michines - ' ' AT UL O 1] =10, 9. "l
53) Elec ind cquip & apparatus, Nat , =63k -4t 4 SIS T 2
54) llowsehold appliances C -t -2 =55, gL L “h
%) Electric lighting ¢ viring cqulp, 63 “é‘ 73' 12 oo b

5) Radlo, television & ccmm, equip ' ‘ g' 0' 0' e T | 0,

51) Electronic components & access, .59' -lbl . .43‘ ? v o

s8) Misc elec machinery, Net - -2-‘67. -2500. ',‘7" , e "l b

§3) ¥otor vehicles & equipment o oool o =68, i e

{0} Mreraft and parts sbhws L e B L

o I N T M) g e e
61) Other transportation equipment -104 n R o
‘ 62 Scientific & contzolling instru, -911° N -,' ‘ b " by

63) Cptieal, opsthalmicsphoto equip, Nt ' *60. _6;° 2' ‘ 0 0. b

64} Misc manufacturing, Net g -186. -265. . "3 ~3 0,

§9) Transportation & warchousing - ' s 0. o A A L AL

66) Corm, exc radiosTV broadeasting ' g 0 o 0. o ¢

:;) Radio & TV broadeasting | ‘ -62' 0' -62‘ N (l’ g' ?

) Electric, gas, water & sanitary gves ! ‘ e =l ' ol

89) Wnolesalegs tetail trado,'Ne{ -136;- 91123. -22;” e e el e,

10) Finance & insurasce, Mot RV o 0. % o r
T1) Real estate & rental, Net 2". 0' 27' -1 "L J-

12) Hotels:personalirep ves exc auto,Net 16‘ 0 -l . b -0, .

13) Business services, Net . 0 0 o L0 L

M) (Research and Devoloptant) a0 < D, o

15) Automobtlo zepair & sarvices o ’ ' "l L ~2s

T6) Anugerients, Net . & o b 9 “0 0
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' = _ QUTPUT ~ EMPLOYMENT
_ . - TOTAL  DIRECT INDIRECT| TOTAL  DIRECT  INDIRECT
INDUSTRIES o U IHPACTS IMPACTS INPACTS | IMPACTS ' IMPACTS INPACTS:
L 77) Madical,educ svesinon=profit org, Net ‘ i' k g' .i: .g: :%: .g,
78) Federal govt enterprises, Net | AP NS -, 0. el
79) Statn & local govt enterprises e Al 0 0 0.
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Structural Depth : ' ' -

Another purpcse c¢f this gxmole exp-=riment is to gauge how

"deep" the information infrastructure is relative to other

noninformational "‘types of capital. The deeper a capital
producing industry, the greater will be the effect on the eccnomy
of a change in that industry's final demand.. Small changes in a

.very deep sector can cause grave -higher order effects (on other

industries .in the economy) .. Conversely, major-changes in the

inputs of a shallow sectur can cause relatively few dislocations

in the rest of the economy. The issue of structural depth is
important to an economic planner who must be simultaneously
concerned with maximizing national income, targeting for full
employment, and maintaining balanced growth between .the major
sectors®of the economy. In regional ana1y51s, balanced growth
takes the form of unlform employment gains ané industrial

- development in different- parts of the country. Input-Output can

be successfully used for such policy concerns, and the example
discussed below is a very simple attempt to illustrate how

'structural depth can be estlmated.

If an industry is structurally deep, it will show a
larger output "ripple" effect given a change in final demand than

- will a shallow sector. "If we are dealing strictly ir output
. terms, this means that deep industries have higher direct and
“indirect output/final demand ratios than do the shallow

industries. The relevant statistic descrlblng structural depth
1s represented as follows:

AX + D . Total output N
D’ " Final demand

» Table €.14 shows a summary of the output/final Jdemand
"multipliers." ‘ -

TABLE 6.14:

EXAMINING THE STRUCTURAL DEPTH OF INFORMATION AND NOK-INFORMATION INDUSTkIES

TOTAithTPUT/ DIRECT INDIRECT

_TINAL DEMAND OUTPUT/FD OUTPUT/FD
. MULTIPLIER MULTIPLIER MULTIPLIER
INFORMATION INDUSTRIES 1.15 1.05 C0.10
'NON~INFORMATION INDUSTRIES 1.28 - 1.07 0.21
. t
'4: ¢ -~
139 . -
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The total multiplier éfﬁect/on the noninformation
industries (1.28) is somewhat highér than the information
industries' multiplier (1.15), indicating that noninformaticn..
capital is a somewhat deeper secto: overall. The diréct
multipliers were essentially ‘the same (1.05 vs. 1.07). But the
big difference was.due to the indirect effects--the .
noninformation industries created twice the rippie on the rest of
the cconomy compared to the information industries. These
results reflect the 1967 economyw RN
Structural depth can. similarly be measured for other ~
sectors of final demand. We started with the investment sector
since it is intuitively clear that -certain types of capital
formation“yill,Legdwtedh;ghe: ovtput .and .employment, than others.
However, this js;ald€o.-true for personal consufiption, ‘government
= purchases, and gxporﬁs.’;Policy actigns on personal income tax,
income .transfer’s, governirent procurement., revenue-sharing '
programs and international tuade will result in differential
impacts depending on the structural depth of the effected
industries. r .

>

i N . .
Employment Impact Studies.

A complete employment impact -study would include
breakdewns &5f total employment requirements (1) by occupational
_ type: and (ii) by cregion. Although this level\of detail is well
_beyond the scope of this thesis, it is within the capability of
the I-0 matrix technigues and other data bases which have been
discussed. ‘ ' \ .

\

\

We know from Table 6.13 that the computer ‘industry (51%)
will find a requirement for 140,000 additional jobs as a result
of the experimental shift in investment. The Bureau of Labor
Statistics has develcped (with the Census Bureau) an "Industry by
Occupation" matrix which lists the .location of 440 different
occupational types in 201 industries. We have separated the
matrix into information workers and noninformation workers.

‘We know the exact occupational composition of the

computer industry in great detail. By using some simplifying

- assumptions, the 140,000 jobs can be broken down into the 440

. types of occupaticnal titles listed in the matrix. The

limitation of this approach is common to all input-output
techniques—--the problem of substitution and nonlinearity.
Industry expansion or contraction could result in an unequal
demand for different occupations. For example, the proportion of
new top-management jobs to new ouﬁput>may be much lower than the
ratio of new assembly and fabrication jobs to new output in the

short run. -A proportionate scaling would ignore this effect.

Casﬁ as "labor elasticities of demand,” theAinequality is
represented as follows:

2

(1) & (log L)y a (leg Lj)

d (log Q), d (log Q)

s
Where i, j are two occupations, r is a particular industry

. 1o

»

O
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A fair method oF-: uéing a detailed lgbor 1mpact study is to
develop a full set of elasticities. Since this is impractical,
detailed impact studies usually offer a first-cut look at ‘the
expected, labot needs,-w1thout making excESSIVe claims for
accuracy. -
~ )

Another well-known application of a labor impact .study
involves regional analysis. Here, the output of an industry is
dispersed among the different regions of the country. Some
investigators have used as many as 20 regions. In principle, &
multiregion I-O model can be extended down to the basic census
accounting unit--a township or county; in practice, only
multistate ‘cegions are used. For example, the output of the
computer industry could be allocated to California, Texas,
Minnesota, and New York; or to the West, North, South, and East
Jutput requirements can then‘be directly translated into job
'impacts in each region. For highly concentrated industries, a

"region" could ‘actually serve as a close surrogate'for one
dominant firm. For. example, the Minnesota region "computer

industry" essentiallv covers just Control Data Corporation plus a
few ancillary firms. Impact studies of this sort have been used
quite effectively’ in-predicting impacts on large firms-that
dominate a particular clty oOor region. -, S

\ . .

Matching Jobs with the Unemployed

)

Another application that flows naturally from the o
previous two has not, to my knowledge, been developed. Rather
than starting with a policy experiment and tracing the effects on
unemployment, the chain of events can bei.reversed. The usual
method "creates" jubs experimentally, and the analyst's role.is
to see if the labor force can satisfy the new requirements. For
dealing with employment experiments, one could start with an
inventory of unemployed people classified by detailed occupation.

The task would then be to generate the least amount of final’
~demand that absorbs the greatest_mumber of those identified aa
unemplcyed. The method is simply a linear programming
application combined with I-0 analysis, as follows:

(Zi max L (fl, f2,..: , fni
1
s e : . . s.t. ll < ll
l2 =% 12
1 £1
n n
' 1. Z o

Where L is the total labor: force; fi are the eleven final demand
sectors which can be manipulated (e.q., govérnment purchases of

wage services); 1; are the new (computed) labor requirements; 14

are the old (control) levels of employment in cach cccupatioo}

and the constraint that all J; are positive, although they may be .
B 4 ’ N .

smaller than 1;, the original jobs in occupation i. *
. S 1 vhed
\‘1 . . - ) lad
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‘Phis method allows the analyst to "back into" a desired
program of government expenditures that utilizes the greatest
number of (known) idle workers rather than first creating jobs
and then checking whether there are unemployed to fill them.
Applications in training and vocational programs are clear.
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FOOTNOTES

lThere are at least four meanings of "direct" and
"indirect" impacts. For a review, see A. Parikh, "various
Definitions of Direct and Indirect Requirements in Input-
Output™Analysis," Review of Economics and Statistics, August 1975,
pp. 275-377. The two most common are: (i) counting "direct"
as all intraindustry effeets (1.€., the main diagondl - - -
coefficients); ‘or (ii) counting only the net final demand

for the industry's output (e.g.,.all 1.0 on the main diagonal).

We use the first definition.

e H f

e

25¢e for example, D. Jorgenson and Z. Griliches, "The
{Explanation of Productivity Change," Suavey of Cunient Business,
Vol. 52, No. 5,  Part II, May 1972... -~ -

?W. Leontieff -and M. Hoffenberg, “The Economic Effects:of
Disarmamant,” 1961, in Input-Qutput Economics, Oxford University
Press, New York, 1966.

e

See Bureau of Labor Statistics, "Manpower Impact of
Federal Government Programs: Selected’®Grants-in-Aid to .State
and Local Governments" (Report 424, 1973); Also "Factbook for
Estimating the Manpower Needs of Federal Programs" (Bulletin
#1832); Also, an NSF project produced by the BLS on "Impact
of Federal Pollution Control and Abatement Expenditures on
Manpower Requirements" (Bulletin 41836); See also, I. Stern,

"Industry Effects of Government Expenditires: An Input-Output

Analysis," Suwivey 0§ Curnrent Business, May 1975, vol 55, No. 5.

. Ssee C. Almon Jr., The Amernican Economy to 1975, Harper & Row,
New York, 1966, pp. 31-43.
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CHAPTER SEVEN

INFORMATION OCTZUPATIONS

Planning, in short, requires a great variety of
information. “Itirequires variously informed men
and women whe-are suitably specialized in obtaining
the requisite information...those who have know-
iedge t. plan price strategies...those who, at &
higher level of technology, are so informed that
they can work effectively with the state to sece o
that it is suitably guided; and those who carn S
organize the flow of information. Finally, follow- -
ing from the need for this variety of specialized
talent, is the need for its coordination. .informa-
tion must be extracted from the various spec1allsts,

~osted for its reliability and relevance, and made:
: . . Ead
to vield a decision. . .

J. XK. ua‘nLalth The New Industrial State

§ Houghtgn- R1ff11n, “Boston, 1971 (Second Ed.)

I
Fritz Machlue angd Daniel Bell focus ed early on the structure'’
eeme - of the U.S5. work force as a basi¢ indicator ‘of a posi“lndustrlal'l
or a "knowledy *~ sorqety " They developed summary statistics from
the census of population, showing the growth in profeSalonal
technical, and .clerical occupations relative to blue-collar or

crafts occupations. . Both' authors couch their conclusions as
tentative, calling ‘oﬁ a much more detailed study of the U.S.
labor force. Machlup® states, / .

"The rel L iabi 11rv of the dats with which we worked must not

‘ve overéstimated, and the legitimacy of several of the uses
we made of them must be guestioned. Indeed some of the
taclstical procédures were accepted only as makeshifts

1nthﬂ hope that others may.improve 'upon our most 1mperfect‘
ntfortv " (p. 400)

This chapter iz cne effort to dissect at the most tedious
level the labor stapistics underlying the phenomenon of "the
information sect.r." Employee compensation and proprietors'
income are analvzed in detail for 1967. Time series of the
lnformatlon workore in the U.S. labor force are built spannlng
the agricultural age (1860) to the present. EHopefully, these
summary figures will be somewhot more instructive than the backup
statistiecs; but the latter are available in Appendix 7
A{vols. 6, ?*, 8) to any future

: . rescarchers interested in continuing
this line of investigation. '

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

.in Chapter 9. _ o | . , . [

L -l05- N
e i
BellZ summarizes how a trans 1t10n to & Dostlndu"frlnl acgnomy
affects the work force: .
"In preindustrial societies-—étill the condition of most
of the world tocay—-—-the labor force is rngaged overwhelm-
ingly in the extractive 1nduotrle : mining, fishing,
forestry, agriculture. VLife is primarily a gane againsg
nature.... Industrial societies--principally those
around the North Atlantic littoral plus the Soviet
Union and Japan--are goods- produc1ng societies. Life
is a game against fabricated nature. The world has
become technical and rationalized. The machine predomil-
nates, and the rhythms of life are mechanically paced
ce.. A postlndu trial ,oc1etv is baqed on saervices.
What counts 1c not raw muscle power, or energy, but

information.” (pp. 126-127)-

The relati#e size of the oocdpations engaged in agriculltural

the economy wh
spec1a114ed"

ch supports the wark force. It shows how
he economy has become in the provision of things

‘manufacturing, ﬁand informational jactivities is an indicator of

‘that make- 'life possible, that make life pleasant, or that make

11fe "human. Knowledge or: 1nformat10n can indeed be a prl ary
"good," as we have seen in Chaotmr 3, .and information is i

per31stent and-valuable nonmarket commodltv 1n:the sense arqued

l

In tnis chapter, I atternpt tb answer several gues tlonL Who
are the information workers and kn what basis are ‘they sellected?
What share of the U.S. wage billl is earned by informatio ‘
workers? How has the informatioh sector of the labor force grown
over time? What 1s the exact od;upational structure of the labor,
force broken down by-industry? What 1s the information labor
component of noninformation industries? i

THE INFORMATION WORKERS L ' '

‘Stating precisely who 'is an information worker-and who is not
is'a risky proposition. Obviously, every human endeavor| involves
some measure of information processing and cocnition; intellec-
tual content is present in every task no matte- how mundane. It
is, after all, the critical difference between humans and animals
that the former can process symbolic information gquite readlly
while the latter cannot. There is nothing to be gained|by saying
that certain occupatiors have a ze:c informational content while
others are nurely informationl. ' ' : {

We are trying to get at a different guestion: whlch
occupations are ErlLiLLiy rrgaged in the production, pnocpss1ng,
or distribution e¢f information as the. output, and which
occupations perfotm information processing tasks as a»flv;tleo
ancillary to the primary function? To make the questlpn clear,
is there a qualitative difference on the issue of information
between a computer programmer and ‘a carpenter? Both are skilled
workers, earning roughly the same salary. Both reguire a certain
amount of educatiun before they can function oroductively. And

|

P—.
C
an
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both use attention, concentration, and applied knowledge in their
respective- tasks. However, the programmer 's livelihood
originates with the provision nf an information sarvice (a set of
instructions to a computer), while the tarpenter's livelihood
originates with the construction of a building or a piece of
furniture--noninformational goods. The former sells information
as a commodity; the latter sells a tangible physical proeduct.

. I have developed a conceptual scheme for class&fying
information workers, preseated as an overview in Table 7.1. The
scheme was developed with a theoretical concern in mind and
divides occupationsinto three major classes.

The first, “"Markets for Information,"” includes those workers
whose output or primary activity is an information product.
Iaformation is produced and sold as output and often assumes the
form of a knowledge commodity. '

.

The second major class of workers provides *Information in

Markets." Their output is not knowledge for sale, but rather
- they serve as information gatherers and disseminators. .These

workers move information within firms and within markets--they

search, coordinate, plan, and process market information.

The last class is the “"Information Infrastructure" workers,
~whose occupations involve operating the information machines and
“technologies to support the previous two activities.

The data on employee compensation reported in Tables 7.2 and
7.7 were developed for this project, and appear in Appendix 7
(Vol. 6) as the "Employee Compensation Matrix (1967)." The
sources and methods used to develop the data are also discussed
in the Appendix. -

.Knowledde Producers

Knowledge producers, shown in Table 7.2, fall into two :
- classes of workers--scientific and technical, and producers of
private information services.

"Scientific and Technical Workers" are often engaged in
irventive activity. A large portion of this marketplace for
knowledge is part of the "grants economy,"” subsidized from the
public or philanthropic purse. The scientific community
general. v shares new knowledge universally through the invisible
college .nd through international scientific publication~. Even
when research scientists work for private industry, their
knowledge outputs eventually take on a "publicness" unlike any
other occupation. When a corporate research scientist invents
something useful it eventually becomes public knowledge either
through academic channels or thrnugh the discloBure requirements
of filing a patent. This class of workers is at the heart of
Machlup's definition of a "knowledge sector” in our society. The
relevant policy gquestions in this sector focus on appropriability
of one's efforts (i.e., property rights and the "publicness"
nature of intellectual output), social allocation of resources to -
invention, and the distributicn or utilization patterns of
tethnical and scientific knowledge once it has been produced.

\) - ’ o . L J 4"
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TABLE 7.1: TYPOLOGY OF INFORMATION WORKERS AND 1967 CUMPENSATION®

o
3

Employce” Compensation
($ Millions)

“MARKETS FOR INFORMATION

KNOWLEDGE - PRODUCERS

" Scientific & Technical Workers
Privite Inforraticon Services

KNZWLEUGE DISTRIBUTORS
Edﬁcators

Public Information Disseminators
Commrunication Workers

INFORMATION IX MARKETS

MARKET SEARCH & COORDINATION SPLECIALISTS

Information Gatherers

Search & Coordination Specialists

Planning and Control Vorkers
INFbRMATION PRCCESSORS

Non-Electronic Based

Electronic Based

INFORMATION INFRASTRUCTURE

INFORMATION MACHINE WORKERS
Non-Flectronic Machine Operators
Electronic Machine Operators
Telecomrunication wWorkers

TOTAL INFORMATION

TOTAL EMPLOYEE COMPENSATION

INFORMATION AS % OF TOTAL

46.964

18,777
28,187

28,265
23,680

1,264
3,321

93,370

6,132
28,252
58,986
61,340

34,317
27,023

13,167

4,219
3,660
5,288

243,106

454,259
53.52¢

.bﬁxcluding‘military workers.

<

a ; . . :
Employee compensation includes wages and salaries and supplements.

Seurce: Computed using, BLS Occupation by Industry matrix,

Census of Population average wages.

See Appendix 6

for the full Emr.nvee Compensation matrix and a

narrative on hcw 1t was produced.

“
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JERLEDGE PIODUCRS

b

Natural & Thysical Scicnce

paoriculvu:al Scientists
Atrospheric, Space Scientints:
Biolegical Scientists
Chemists
Geclongicts

Marine Scientists
Physicists and Antronuiers
Life, Thysical Scientins

Hathematical Sciences

Mathcematicians

© Statisticians

Operations, Systers Kesearch
Eecearch Worke

Social Sciences

tcononists .

Folitical Scientists ’
Prycholngists
Sociologists

Urban & fegional Planners
Cther Sccial Scientists

Engineerirng

Enginecrs, depr-astronautic
Enginaers, ChewiTal |
Engirects, Civil .
Engineers, Flecirical
Engince:s, Industrial
Engincers, Mechanical

i allurgical
ing

Engin ers, teuwrc
Epgireers, Sales
Engineers, Other

Private Inforrat:icn Serwice Providers

Counseclors and Advisors

Lawyerss

Yarm Management Advisors
Poresters, Conservaticnists
Home Moaragerent Adweisors

vocational, Education Ccunaelers

Judges
Perscnnel Labor Relations
Architects
Therapists
Dictitians
Physicians {508}
Pesignirs
~praftsmen
Social Workers

Computer Speclalists

Corputer Proyrarrsers

‘Other Ceoputer Specialiats
Corrputer Systems Rnalysis
Rumeric-,! Tecel Prograrrers

Firanial Spocialists

Accout.tants

Banr, Finircial managers
Creditmern

“hctumziea

- Oy A
tmployee
Compensation

1923
3334
1766

223) .

180
54
146
475
1475

10,8€E0

5616
4470
531
63

LY
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The second class of knowledge workers produce a wide variety

of "private information services." This class includes lawyers,

architects, computer programmers, and accountants. These )
occupations do not produce new knowledge but rather they apply
old knowledge in ways which are specific to a particular zlient
or situation. They sell knowledge "packages"--repackaging old
knowledge in unique applications. Such markets tend always to be
private, and function very well without the publicness, aspects
discussed above. :

"One of the most difficult (and lucrative) problems in an
information-rich world is developing skills to package
information that 1is useful: in the right form, at the right
place, and at the right time. This problem is true whether
information is being sold as a commodity .2 a recognizable
marketplace (e.g., legal services), or whether the information 1is
strictly for internal use (e.g., management information system).
Particularly in "markets for information," the value of the
service resides precisely in the worker's ability to package
information in a uniquely useful way. Where there is a massive
repository of preexisting knowledge plus a codified scheme for
bringing the knowledge to bear on a particular problem, private
information tharkets will work very well. Legal and medical
consulting are the most obvious exampleés. The specialist does
not create new kncwledge; but a lavperson cannot apply the
publicly available knowledge without an information intermediary.
Where "packaging" of extant knowledge can be routinized,
information machines can be expected to play an ever-increasing
radle as, augmenters of human skill. Lawyers and doctors are
already beginning to make use of computers in their analytic and
diagnostic work.

The cost of these two classes of knowledge production in 1967
was $47.0 pillion. Around $18.8 billion was spent on scientists
and technical workers, and about $28.2 billion on private

. information services.

Knowledge Distributurs

Knowledge distcvibutors fall intn three occupational classes:
(i) educators, (ii) public information disseminators, and
(iii) communicatvion workers. A detailed breakdown is shown in
Table 7.3. ' _ s

"Educators," as opposed to the scientific community, are
mainly considered as providing public distribution of already
produced knowledge. University educators also produce knowledge,
in the form of scholarly research. No attempt is made to
allocate their time between the two activities.

"Public information disseminators" include ibrarians and
archivists. Whether these people work in public libraries or 1in
privately financed (corporate) libraries, their services are in ?
the provision of a "free good" to the user community--distri-
bution of knowledge. Whether society allocates sufficient
recources_for this public good it a matter of much debate.

~
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TABLR 7.3:  KHCWLEDGE DISTRILUTORS

1967
"Employet
Compensation
($ Millions)

Educators -

Adult Education Tcachers
Agriculture Teachers
Art, Drama, Music Teachers

' Atmospheric, Earth Marine Teachers
. Bidlogy Teachers
" Business, Commerce Teachers

Chemistry Teachers

Economic Teachers

Education Teachers:

Elementary School Teachers

Engineering Teachers

Englist Teachers

Foreign Language Teachers

Health Specialties Teachers

History Teachers

Home Economics Teachers

Law Teachers

Mathematics Teachers!

Physics Teachers

Preschool, Kindergarten Teachers

Psychology Teachers ’

Secondary School Teachers

Sociology Teachers

Social Science Teachers |

Miscellaneous College & University
Teachers

College, University NEC

Theology Teachers

Trade, Industrial Teachers

- Teachers, Exc. Ccllece, University

Peachers Aides, Exc. Monitors
Coaches, Phys Ed Teachers (5Ct)

Public Information Dissenirators

Librarians
Archivists and Curators
Library Attendants, Assistant

Comrmunication Workers

_Ralio, TV Announcers

wWriters, Artists, Entertainers /
. Editors ard Reporters ////

Photographers
huthors
Public Pelations People,

TOTAL ENOWLIIDSA DISTRIRBUTCRE

23,680

426
58
268
48
226
154
190
131
86
8902
- 219
365
176
386
170
31
51
277 .
165
- 536
156
7692
72
144

185
1426
38
26
567
422
77
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"Communications workers" include a number of occupations: in
the established news and entertainment media--newspapers,
magazines, radio, film, and television. Although journalists
endage in knowledge producing activities, such as .investigatdive
or. analytic reporting, thelr instrument is a distributive medium.

In 1967, this’ group of occupations earned $28.3 billion, with
over $23 billion earned by educators. B -

Market Search ‘and Coordlnatlon Specialists

Tye reguirements of organizing firms and markets involve:
several types of information. Information. about the ma: ket
environment is gathered by firms: prices, supply and demand
condltlons, the intentions of other firms, new technologles, and

condition of other relevant markets (such as labor "and capital
" markets). Also, firms engage in a tremendous amount of in-house
information processing--such as plannlng, coordinating, and
controlling the enterprise; meeting the informational needs of
‘governments (forms and reports), of other firms (business
communication), and of households (invoices, catalogs). Table
7.4 presents a breakdown of the market search and coordination
specialists, whose knowledge production services are market
specific. .This-'group creates, supports, and maintains the market
informatfdn system. ’ o

"Information gatherers" 1nc1ude a variety of occupatlons
involved in the form of intelligence or simple investigatory
work. Their job is to discover something about the state of the
world--the extent of damage on an insurance claim, the value of a
piece of property, the reading, on a utility meter.

. "Search and coordination specialists" operate entirely in the
exchange marketplace. I have dividéd this class into three
groups. On the "buy side" are buyers and purchasing agents whose
job is to search the exchange market for the best:possible good
or service available. he "sell side" are all the oceupations
whose job is to ‘disfribute relevant market 1nformatlon—-pr1ces,
product characte{istlcs, deLEkery schedules, and so on. And:
operating as both .buyers and'sellers slmultaneously are the~*
"brokers," whose income is earned exclusively by performing
search activities on behalf of both sides of the market. These
three groups earned over $28 billion in 1967. '
»"Plannlng and control workers"” 1nc1ude all occupatlons which

. serve in administrative or managerial roles. Under adminig-

. trators are public and private bureaucrats, school adminis-
trators, and office managers. Also included in this category are
-a variety of process-control supervisors, such as expediters and
air- trafflc controllers.. .

, The admlnlstratlve and managerial work force is the main
engine of any organizatlon. In puklic bureaucracies its job is
to implemert programs tegislated by Corgress, to regulate
markets, to carry out all 1ncome\d4str1but10n programs which fit
1nto some polltlcal plan. 'Its members might be inspired public
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TABLE 7.4: MAREET SFARCH AND COORDINATION SPECIALISTS

1567 -
Employee

Compensation
(S Millions)

Information Gatherers

Enumeratnrs and, Interviewers

Estimators, Investigators

Inspectors, Exc. Construction, Public

Assess, Control, Local Public Admin.
_ Construction Inspector, Public

Real Estate Appraisers

Insurance Adjusters, Examz~*~ "

Meter Readers, Utilicies

Weighers

Surveyors

Bill Collectors

Search and Coordiration Specialists

Buy Side

Buyers, Shippers, Farm Prod.
Buyers, Wholesale, Retail
Purchasing Agents, Buyers

Brokers

Insurance Agents, Brokers, etc.
Real Ectate Agents, Brokers
Stock and Bond Salesmen
Auctioneers

Sell Side

Advertising Agents, Salesmen

Sales Representatives, Manufacturing
Sales Representatives, Wholesale Trade
Salesy Manager, Retail Trade

Sales Manager, Exec. Retail Trade

Demonstrators
Salesmen, Retail (50%)
Salesmen, Service (50%) -

Planning ard Control Workers

administrators and manaqgers

Officials, Administrators, Public
School Adrinistrators, CollcIe

School Admin., Elementary & Secondary
Office Managers

Other Managers, Administrators
Foremen (50%) R
officer, ship (50%)

Process Conticl wWorkers

Clerical Supervisors . -
Postmasters and Mail Superintendents
Herlth AdmTHAlStrators

pispatcher, Starter, Vehicle
Expeditors, Production Controllers
Air “Trat{ic controllers

Paryroll, Time Keeping Clerks

- TOTHL MARKET SEARCH AND COORDINATION
SPECIALISTS :

6,132

327
2470
763
¢ 198
170
~-205
- 778
220
266
408
327

.28,252
2,967

146
1185
1636

7,193

3494
2219
1450

30

18,092

598
4092
5501
2287
3622

143
1313
536

v
@
2

53,ud7

2667
47
1801
2363
39709
5890

' 152

5929

1600
vo274
912
432
1463
283
965

93,370
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servants, or they may be fugitives from the "productive sector”
the accounts.do.not tell. But their job titles imply some
organizational or--administrative duty which is purely
informational in nature:. they receive commands from the top of
the hierarchy, prtocess them in some routine or creative fashion,
and issue commands towards the bottom of the hierarchy. All that
passes through their domain are information flows--memos,
conferences, decisions, reports--and all that they do during the
workday 1is talk, think, and write. Their counterparts in the
private bureagucracies are similarly placed. Operating in a
market context, their job. is to plan the firm's actions, to
design, carry out, and evaluate the firm's mcvement into market-
places, to plan and implement techknical changes in the firm's
production nrocesses, to investigate and analyze their
competitors' behavior.. They are successful when the firm's
market share increases--when the firm is relatively shielded from
competitive pressures. The larger and more entrenched the firm,
the larger its bureaucracy. In 1967, the administrators and
managers earned ¢lose to $59 billion dollars, or 7.4% of GNP.

The process control workers" 1nclude seven occupations which
are a coordinating or superv1sory nature. Three occupations--
dispatchers, expeditors and air traffic controllers--are heavy
users of *information technology in their daily tasks. A layer of
managemeht: that is of a purely control nature (e.g., quality,
schedule, inventory) will increasingly take on the artifacts of
an information economy-—-computér terminals, distributed
information networks, remote sens1ng instruments and
communlcatlon hardware. .

Information Processors

The informatioa\processing occupations are divided into two
groups—-nonelectronic¢ based and electronic based.. Table 7.5
shows a detailed breakoown of the occupations.-

“Nonelectronic based" processors include proofreaders,
secretaries, file clerks, telegraph messengers, and statistical
clerks. Many of these occupations are subject to rapid change
with the ‘introduction of new information technologies. For
example, the job of proofreading book~galleys is now handled by a
computer—-driven dictionary; file clerks now manage computer files
rather than paper files; . telegraph messengers arc being replaced
by inexpersive cn-site teletype and facsimile machines. 1In all,
some 534.5 billion was earned by this class of workers in 1967.

"Electronic based" processors anlude bank tellers,
bookkeepers, cashiers, typists,.ana sales clerks. .A significant
component of these workers' information handling is already
machine based. Tellers operate real-time computers; bookkeepers
supply data -ntry into automated ancounting systems; sales cierw:
operate point-of-purchase terminals. About half of registered
nurses' incomes is also allocated to this group. This allocation
is made on the basis of observations by a research team at a
California hospital of how a nurse allocates time to different

-activities. A significant portion of the time was spent filling
. i

[
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TABLE 7.5: . INFORMATION PROCESSORS

"

1967 -
Employee
i Compensation’
AN ($ Millions)
Non-Electrponic Based* 34,317
Proofreaders ) 145
Secretaries, Legal . 520
Secretaries, Medical 349
Secretaries, Other ' : 12312
File Clerks . 1166
. Postel Clerks W 2076
. - Motion Picture Rrojectionists : 113
Newsboys - . 139
Mail Carriers, Post Office 1829
Mail Handler, Exc. Post Office * 632
Messengers and Office Boys 234
Telegraph Messengers 9
shipping, Receivirg Clerks . ) 2481
Statistical Clerks ' . 1651
Health Record Technologist ' ] 71
Clerical Asst., .Soc Welfare 6
' Inspectors, Log and Lumber .- 93
Inspectors, Other . 220
Checkers, Examiners etc. ) 3957
Receptiofists (50%) ] 789
Miscellaneous Clerical ) 5953
Railroad Conductors (50%) 32
Electronic Based * 27,023
. Bank Tellers . 1201
. Billing Clerks 556 -
‘> : Bcokreepers | : » 6896 .
Cashiers . . 3347
B Typists ' ) 4117
. Ticket Station, Express Jgents ’ 642
Sales Clerks, Retail Trade (50%) o 8239
Registered Nurses (50%) 1876
Radiology Technicial (50%) 145
TOTAL INFORMATION PROCESSORS 61.340

, - - .
* The last Census Haadl:ook ©f Qccupational Titles describes
which occupations are electronic-based. This table

reflects the expected changes in classifications based
on 1980 technology. ’ -

out computer forms, checking computerized log books and entering
patient information into a computer file. As hospitals adopt
sophisticated information systems, registered nuises will
increasingly interact with machines as well as with patients.
w.ether pat:ents fare better or worse is still a matter of debate
within the medical community. '

Some occupations have undergone a most remarkable
transformation in the past ter years. These machine-based
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occupations are now the "sensors" of an information creature that
is endowed with unlimited processing power, but, without human
help, is blind and deaf to the environment. - The entire banking"
system and airline system would be crippled without the constant
interaction between machine-using clerks and the computer.

The develooment of very good real-time sensors allows.a host
of planring and c¢ontrol activities that were impossible bhefore.
As the grocery clerk checks out food by scanning it with a light
pen, inventory ‘files are being altered, ordering schedules are
being updated, and & financial statement on the day's events is
being prepared. This intensity of coordination will require a
variety of occupdtions to become machine based if they arz not
already so. It is unlikely that typists 20 vrars from now will
still be using stand-alone mechanical typewric»rs. It costs too
much morney to type a letter, correct it, transmit it, and file .
it., Letters will probably be composed on a machine, transmitted,
and filed all in one execution--not onlv busineds letters, but
invoices and receipts.  In tandem with a developed funds transfer
system, today's typist may be tomorrow's bank clerk, postman, and
file clerk, all wrapped up in one. -

In 1967, the electronic based information processors earned
$27 bill:on. Together with the nonclectrcnic based processorszs,

_this group accounts for $61.2 billion, or 7.7% of GNP.

Information Machine Workers

The last qgroup of workers maintains and operates the
information infrastructure--the computers, telecommunication
networks, printing presses, and the like. 'The occupations
displayed in Table 7.6 earned over $13 billion in 1967.

"Nonelsctronic machine operators" work on duplicating

.machines, tvpesetting macnines, and printing presses. Although

these machines are currentlv nonelectronic, the picture may
change drastically in the next 20 years. Newsrooms are already
automated, from the journalist's inpuit via a terminal through
compute:r -controlled photocomposition, layout, and plate making.

‘The big printing presses are almost the last nonelectronic pleces

0of a highly electromic production line. Plans for electronic
newspapers, delivered via cable lines, will further reduce the
requirements for nonelectronic information machine occupations.
This- reality hes already touched «ff some serious strikes against
national nswspap=ars. ’ ‘

"Flectronic *machnine operators"” include computer operators,
kevpunch operators, and office machine réepairmen. This category
includes the new "blue-collar" component of the information
sector--workers who might have worked 1In factories 50 years agon,
but who are now worxing in air-conditioned office btuildings
tending to computer-oriented machinery. Their gay, i@ .npot thoir
sense of a2licnation, is commensurately higher.

catinns worxers" operate, repai
telegranh cgulirment.  They sSunGa

t2lechone
o

.
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TABLE 7.6: INFORMATION MACHING WORKERS : *

’ \ 1967
L ' - Employec

Compansation b N
. (s Millidns) _ - ‘
Non-Electronic Machine Operators © 4,219
- T
p Stenographers - ) 663 -
Duplicating.Machines Opcrators : 92
) Other Office Machine Operators ' 240
Bookbinders o171
Compositors and Tygesctters ’ 1138 'r
Electrotypers, Sterecotypers 60
\ Engravers, Exc. Faotoengravers 67
i \ Piotoengravers, Lithecgraphers 266
i ‘Pregssmen and Plate Printers . 1010
- N Pressmen Apprentices 19
ce i Printing Apprentices, Exc. Press 31 -
. /;_ Phqtographic Process Workers 379 oo °
. et Sign Painters 83 5
: klectronic Machine Operators . 3,660 t -
Boékkeeping, Billing Operators 310
Calculating Machine Op=2ratcrs . 162
Computer, Peripheral Equipment Operators .| ' 570
Keypunch Operators 1423
Tabulating Machine Operators 48
- pata Processing Machine Repair ] - 315
Office Machine Repairmen 422
Telecommunication VWorkers 5,288
Telegraph Operatcrs : 82
Telephone Opecrators 1738
Telephone ,Installers, Repairmen 2204
Telephone Linemen, Splicers 375
Radio Operators : . 190
Radio, Television Repairmen _ » 699
EI TOTAL -INFORMATION MACHKINE WORKERS 12,167

pon
19

munications network at the "assembly"” level. Conceptually, this
group of workers is indistinguishable from any machine-based
blue-collar or crafts occupation. They are accounted separately,
however, because without their help the information machines
would not be assembled and repaired. By analoay, if une were
.writing a thesis on "The Trancportation Zconomy,” repair
mechanics and automobile-asserbly workers would surely be
included. This group of workers earned some “13 billion in 1967.
1t is concaivable that demand for mechanical and repair skills of
information machines will increase quite guickly in the near
future, although the jobs are likely to be rode-fined as white
collar {e.g., "electrical engineer").
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THE NONINFORMATION WORKERS

. The rest of the .U.S. work force was divided into three
conventional sectors--agriculture, industry, and seryices. In
1967, this group accounted for about SS% of the work force and
about 45% of totual Lompensatlon

The fgllowing classification scheme follows in the convention
of Clark,” who first defined the primary, secondary, and tertiary
sectors of the eccnomy as stages of economic growth.

Agriculture

- The agriculture sector ingludes farm owners, managers,
foremen, and laborers. Some owners and managers may be infor-
mation workers, but they were included in the agriculture sector.
Farmers actually spend a great deal of their time in a variety of
informational activities. The morning weather reports and
commodity exchange prices are ritual sources of information
gathering. Farmers also spend considerable time with information
"puishers"” such as salesmen for seed and fertilizer companies (who
often supply very detailed data on how to apply and use their
‘products), and government advisers (such as the qgrlculcural
Extension Service). In addition, the agriculture sector hires
information workers who are specialized in the various skills
necessary to run a modern agribusiness--salesmen, accountants,
lawyers, secretaries, and the like. This last group is not
included as agriculture workers per se, but will be accounted
later in this chapter.

‘

Industry
Industrial workers include the bulk of blue-collar
manufacturing occupations, skilled and unskilled crafts,
operatives, and laborers. A& variety of service-type jobs are
included. in industry, 'such as plumbers and glazers, since these
occupations engage in manipulsting physical objects rather than
providing personal or informational services. The industry
category conceptually includes all skiiied crafts whether they
are based in factories or not.

Several transportation occupations have been included in
this sector. For example, railroad brakemen and truck drivers
are in tne transportacion sector, hence included as a "service."
But transportation of bulk commodities is an essential feature of
an industrial economy, a3 distinct from the transportation of
people. Taxicab drivers cnd bus drivers have been defined as
part of the serv:ce sector; truck idrive.s and barge captains are
part of irdustry.
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Services ' <

The service sector includes mostly personal and repair-

_service occupations, such as hairdressers, walters, ‘airplane

pilots, auto repairmen, and counter clerks. In addition, half
the wages of selected managers is included as services rather
than information. Managers at the retail level, whether self-
employed or salaried, perform both informational and noninfor-
mational roles depending .on the type of business. For example,
managers of gas stationstusually perform the sanmne.duties as
mechanics and station attendants--repairing automobiles, pumping
gas--and are classified in "services." Managers of retail

grocery stores may stock shelves and bag food for customers--

noninformational activities--or they may specialize in
purchasing, financial control, and personnel types of activities.
This distinction depends e.tirely on the size of the .
cstablishment, the preferences of the manager, and the legal form
of organization. . One might expect salaried managers “0 be more
like information workers than small "ma and pa" retail
proprietorships. Salesmen at- the retail and service level 2also
perform both an informational service and a personal service.

For example, a salesman at a clothing store might be there only
to counsel a customer as .to the price and gquality features of a
garment and to ring up a sale, or he may actually iielp the
customer try on garments. Many salesclerks only operate
information machines--credit verification and point-of-purchase
terminals. Without a detailed time budget study, it is
impossible to determine which portion of a salesman's time 1is
informational, and which should be allocated to service. Half
the income was allocated to each.

Physiéians' incomes were also prorated equally between
services and information, following the discussion in Chapter 3
on a time ‘budget of .physicians' offices. Time budget studies of
physicians® offices revealed that over 70% of a physician's time
is spent in receiving patient histories, performing diaanoses,
and dispensing medical or self-care patient education--all
information tasks: A relatively small part of the time is spent
in the skilled-craft aspect, such as-ofice surgery, cieaning
wounds, and setting broken bones. Dentists, by contrast, were
entirely allocated to services since most of their time is spent

in the skilled-craft aspect attending to a pcrsonal service.

Summary of Ambiguous Occupations

“About 28 occupations were judged to be sufficiently "mixed"
in nature that they were allocated into two sectors. This
ambiguous class was specificaliy carried tarough the time-se.ies

charts that follow.

Table 7.7 shows the occupations which were split equaily

_between information and services under the "inclusiya®

definition, and allocated ontirely tc scrvices urnder the
"restrictive" definition.

fomb
|:‘-
o~
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g
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TABLE 7.7: OCCUPATIONS ALLOCATED 50% TO SERVICE AND 50%

|
v li
1

Physicians

Registered Nurses

Dietitians ‘

Clinical Lab Technologists

Health Record Technologists

Radiological Technologists

Designers .

Counter Clerks, exc. food

Officers, Pilots, Pursers
on.Ships = -

Officials of Lodges,
cocieties, Unions

Ra:lroad Conductors

Demons trators

Hucksters X

Sales Clerks, Retail Trades

Misc. Clerical Workers

Managers, Retail Trade, Salary

Managers, Retail Trade, Self-Emp.

Managers, Personal Services,
Salaried :

. Managers, Personal Services,

Self-Employed

Managers, Business Services,
Salaried .

Managers, Business and Repair
Services, Self-Employed
Receptionists

-

"Table 7.8 shows the occupations that were split equally
between industry and ‘information under the inclusive definition,
and allocated entirely to .industry under the restrictive

definition.

Foremen used to work on machines alongside craftsmen.
However, with the advent of unions, foremen were increasingly
relegated tc nonproduction jobs such as scheduling, inventory
control, and on~the-job training. They are now ‘a "buffer"
between the productive workers and the managers, and are often
specifically barred from working -on machines for fear of breaking
union rules. Similarly, inspectors; checkers, ana the like often
work in indystrial settings but most of their time is spent
gathering information about a production process.

TABLE 7.8: OCCUPATIONS ALLOCATED 50% TO INDUSTRY AND 50% TO INFORMATION

Foremaﬂ, NEC

Inspectors, Scalers, Graders, Lunber

Inspectors, NEC

Chainmen, Rodmen (Surveying) '
Checkers, Examiners, Inspectors (Manufacturing)

Graders and Sorters (Manufacturing)

Change in the Work Force over Time

- '
&

The change in the labor force towards a predominance of
information wotkers has been persistent since the 1940's. Figure
7.1 shows a twc-sector aggregation, using the restrictive and
inclusive definitions discussed above. The information work -
force in 1860 comprised less than 10% of the total. By 1975, the
information workers (under the inclusive definition) surpassed
the noninformation group. .The crossover in employee compensation
occurred much sooner, since information ofcupations tend to earn
a higher average income. By 1967, some 53% of total compensation
was paid to information workers.
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In Stage I (1860-1906), the largest singue group -in the labor
force was agriculture. By the turn of the century, industrial

occupations began to grow rapidly and became predominant during

-Stage II (1906-1954). 1In the current period, Stage III,

information occupations comprise the largest group.

The charts also reveal several events worthy of further .
research. The detailed data in Appendix 7 (Vol. 8) show a
decline in irformation occupations' growth during the Depression,
attributable to layoffs of nonessential personnel. (See Figure
7.3.) A hypothesis emerges: that layoffs in information
oc(upations lag recessions by one or two-years. Since the output
of an information worker is not easily measurable, and since
informational skills generalize more easily than physical skills,
the group as a whole seems quite vulnerable to layoffs. When a
factory is faced with_declining demand for its goods, the rate of
production slowdown precisely determines how many production
workers lose their jobs. Machines and manpower are locked by
virtue of fixed capital/labor ratios. Hence, a reduction in
machine utilization determines a proportionate reduction in
labor. To a certain extent, even this reduction of production
workers ¢tan be cushioned by inventory accumulation. By contrast,
information workers are not locked, into capacity utilization. .
They can be hired and fired at a rate that is relatively _
decoupled from the production line. The managerial "slack"--such
as extra secretaries, a heavy line of middle management, and a
large sales force--can be trimmed quite guickly. -

‘Note- also the rapid:.rise of information occupations
imnediately following World War II. As the soldiers came home,
they apparently joined the private and public bureaucracies in

~droves. They did not return to manufacturing. jobs.or service

work: (as was the trend immediately before the war). This postwar
period is associated with the emergence of the modern corpo-=
ration: far-flung, national or multinational in.scope, »
bureaucratic. And it is alsg associated with the development of "
new information machines--computers, xerographic copiers, T
telecommunication networks. -

New information applications were found, and the labor foréé'*
adjusted to fill the new demand. In part, the rapid growth of
information occlpations is explained by increased division of

“labor and specialization. Simple one-person information tasks

split into two jobs. Information machines required highly
However, callini a job by .a different :name does not change the
basic function. Governments expanded very rapidly at the State
and local level (less so at the Federal level), and these, too,
required a huge ,information work force. Science and technology
enjoyed a sizable growth 'in activity, both within the university
and-within private industry. The education system concurrently
began receiving massive Federal grants and transfers, fur ther

.specialized labcr. Job titles and duties became narrower.

_increasing both the demand for teachers and the supply of

information workers (managers, scientists, ‘engineers, computer
programmers) .
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Note: alse that the industrial work force reached a peak of
around 40% of the work force in 1950, and has been declining -
precipitously since then. It vlunged from a position of
predominance in 194C, when the information work force was less
than half the giza of the industrial work force, to the present,
with the industrial work force.only half the size of the
information work force. This reversal was extremely rapid, and
from all indications the frend has only recently been abated.

Note lastly that service octupatlons, which held a steady 15-

20% of tne work force for 100 years (1860-1960) suddenly took off
again in 1965. This is due to two, rhenomena. First, I bel ieve
that we tave temperarily s aturated the work force with
information worke:s3--no more can be easily absorbed into industry
and governmont. Hunce, the growth of new o"cupatlons is mostly
in’ the perzenal services. The second phenomenon is the increase
in the medical professions, such. as physicians, 'surgeons, nurses,
medical technologists, and therapists. Part  of this increase is
due to the démand for new medical services, buoyed by rising
expectations, rising income, and financed by insurance programs

which stack the incentives in favor of surgery and hospltall—
zation inntead of preoventative care. Partly, the rise in medical
occupations hag teflected the fact that people are living longer
and réaqguiring more medical attention. The growth rate of tbhe
service cccupatlons is now almost egual to that of information
WOL K205

INFURMRTICN UOFKERS'IN INDUSTRY AND GOVERNMENT

Yo previous sections discussed only one dimension of the
U.5. work farce--who the workers are and how much they receive in

empLoY e SO

coconn dime

o-nsatisn.  In this section, we shall lcok at the
sinr--wheve they work.

t

Tre following roaults are based on the Occupation b+ Industry

marrix, nroparad by the Ruxvdu of the Census and the Bureau of
Lanor Stavierics.  The matrix shows the location of the 422
cooupaticn s oan 201 mator industries.  We converted the matrix to
: Loy penzation paid to-each type of worker in
“detailled 1997 wage matrix, with a description

and methodology, is pre~~nted in Appendix 7

9]

rs in lnduscry

Tat:le 7.9 shows the labdr inceme earned in the primary
information industries. -‘Wages paid to 1nformat10n workers hired
s private corporations amounted to $69.biliion. 'IZn addition,
the infarmation industries spent $26 billion on noninformation
workers f{e.7., ascemblers in a computér manufacturing firm) .
Proprintors warking as information workers, in pure management
roles, ~arned $7 hillion in 1967. .An additional $2 billion was
earncd by "nius-collar” partnerships in the primary information
sector («2.3., sclf-empleyed TV réepairmen). - “Unpaid family
workers" ars spouses and children who are assigned a salary if
they perform Anformatlonal Lypes of jobs (e.g., bookkeeper or
typlet) . fr ail, the primar~ information industries accounted
for nearly 529 billion in labor income in 1967.
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11* tnfo builiings:

Lo, edu 132

2% Maintenar v on :0to buirldings - l2s0
- W3¢ Oftica furnat Aoeruipment 117
&% pPaper- print: Loxes) } 403
26* Printing & publishiiog €319
27* Ink . . 36
48¢ iranting & 143
51* Corpaters. soegmp. 1_"“_7
53* Electic 3 267
564 fadio, TV, Cuma'n eguipment 4131
57" Electionlc comrponents 1651
58* Mis K : . 40
62* rHechan: 842.
63* Photo: 1 765
€4* Advertising signs & displays . 226‘
€5* Telecomninications, exc. radio & TV 6091
TV, oA L 939

frein onointo eds | 5576

Fi & insurance: conponente. 18505

71* Reai estuie: foos, royalties, coffice rentals 341
72* Repair: 210 & TV eguipment 141
73 Mise busitivss anfo serices 10113
76* Motion piThures | 842
77* Modical. elucational, noanprofit o . __7_4_0._1

" TOVAL INCOME OF INFO WORKERS 68950

NON=1NFORMATION WORKERS

ce,cducation, comn 2487

11* YInfo buatdings: off:

12* MaintenanTe & orepart on anto buildings 2984
23% OIfice furniture & oegquipment ' . 247
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77¢ Hedical, odufactoral, nonprofit
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Table” 7.10 shows the wage bill for, infor.ation workers
employed in the bureaucracies of noninformation firms; -and
partners who are essentially specialized in informational duties
but are located in roninformatior enterprises Together with

"Table 7.11, which showg the noninformation worker in
noninformation firm.:, the «ntire woge bill is fully apportlonnd

The last two tables “hbw the intensity of information-
rescurces used in each industry. For example, the ratio of
ir¢ormation to noninfonmatlon labor in the livestock industry
(#1) is 1:128, whereas in the ordnance-industry (#13) the ratio
rurs nearly 2:1 in the qDEOUIFP direction. For all industries,
every production worker on averadge carries an information
"overhead” ¢f about’ 74 cents per dullar earned.

..

Definition of Proprietors’' Income
©

One. methodological note on the m2oning ﬁf libor income is in

order. Employee cdmpe:sation totalled $471,09%0 million in 1967
‘and included wages, calaries, and ‘wn“‘amants paid to employeces
of firms (incorporated and unincorpacrat:d), rlus governments and
nonprofit organizations. All propri~tors' income is usually not
counted as emplovee kO]erqathn, hut apvears as a property-type

- income. Proprietorships' income is inr the form of retained
earnings of unincorporated businesses, and represents a return to
both capdital (invested in the business and owned by the
proprietor) and labor. The problem is how to separate the
returns to labor from returng to-capital, and three approaches
are available: (i} Denison defined labor earnings in ‘the
economy as the sum of employece compensation plus 60% of
proprietors' income, the other.40% representing returns to

N capital holding. {ii) The National Income Accounts define all
of propriétors' income as profit or property-type income. T
(1ii) Jorgenzon and Grilic chee” chose the opposite tack--that a1l
of piroprietors' "incoms =zhould be allocated to labor.

v

we adopted a mothod to tést these three approaches.
Pfoprietors are allocatsd an average wage (as if they were
selaried) vased on empirical obhscrvation of similar occupations.
The distiaction belween a-proprietor and a selaried worker hinges
entirely on the firm'g logal Eorm of organization--if a
.proprietor incorporated the'business, his earnings would be
accounted as a salary. The difference between the "wages" earned
by proprietors and total pfoprietors' income is counted as
returns to capital.' In this procedure, all unpaid family worke
are assigned "wages” based on what they would-earn if they were

in fact salaried. Using this empirical approach, we diScovered

IRy 2
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1) Livestock & prot 24
‘2) Other agricult 43
3) Foressry and froheely tacts 23
4) Agr., Forest, Fish S 166
S) Ilron & ferrroalloy orvs mining 69
6} Nonferrous matal ores mining 116
7} Coal miring 179
8) Crude petroleum and maturat s 481
") Scone v clay suning o joartyinn 217
10! Cleiical & fertilize:r raneral main, 55
11) New coraitud 7084
12} sain AT s LrNCtion 2038
: 2651
Foud 4569

13) Tobages o 247
16} Pabrics, yvern & 1016
17) Miso, text. e g 312
18) Apparel 2182
19) Misz. fabrido 345
20) Lumbier, wood 876
21) wooden contal 50
22) Householt T 538
23y Other furng ¥ 189
24} Paper,allie Het 1145
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26) Printing s L.bl: 514
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1Y
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ShG
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TA-BLE 7.11: © LABOR INCOME TN THE NON-XNFO".M)\TIO‘J INDUS'TRIES

(S Millions, 1967)

EMPLOYLE PROPRIETOR'S UNPAID F/AMILY TOTAL

INDUSTRY COMPENSATION COMPENSATION COMPENSATION INCOME

1) Livestock & prcducts 1187 3332 © 336 4855

2) Other agricultural products : 2126 5967 - 602" 8695

3) Forestry and tishery products 89 101 11 201

4) Agr., Forest, Fish Servites - 552 v 704 56 1312

5) Iron.& ferroalloy ores mining 183 . : 1 0 184

6) Nonferrous metal ores mining 307 2 0 309

7) Coal mining . 1058 8 1 1067

8) Crude petroleum- and ‘natural gas 401 30 . 2 433

9) Stone & clay mining & quarrying . 516 9 1 526
©_10) Chemical & fertilizer mineral min. 131 2 4] 133
11) New construction, Net . 14293 2060~ 42 16395
12) Maintenance & repair construction 5281 761 . 16 6058
13) Ordnance and accessories 1446 2 ’ 0 1448
14) Food & kindred products 8613 72 i 15 8700
15) Tobacco manufactures 356 1 0 357
16) Fabrics, yarn & thread mills 2369 8 2 2379
_17) Misc. textile goods & "fluor cover. o 480 4 2 0 482
18) Apparel 4624 - 16 4 4644
19) Misc, fabricated textile products ~ 557 13 2 572
20) Lumber, wood prod. exc. containers 2258 223 12 2493
.21) Wooden containers 103 3 0 . 106
22) Household furniture 15.8% 22 2 1160
23) Other furniture, fixtyres, Net igl 1 B 1 389
24) pPaper,allied prod. exc containers, Net 1688 4 1 1693
25) Paperboard containers, boxes 951 2 1 954

) 26) Printing & publishing, Net . 103 1 0 104
27) Chemicals, sel Chem products, Net 1977 3 1 1981
28) Plastics, synthetic materials o 1 0 1132
29) Dbrugs, cleaning, toilet preparations 882 2 1 885
30) Paints & allied products . 263 1 0 264
©31)  Petroleum refining & related ind's. 992 3 , 0 995
32) Rubber & misc plastics products : 2355 7 3 365
33) Leather tanning, ind. leather prods. 174 1 [ 17s
34) Footwear & other leather products 1043 ) 1 1049
'35) Glass & glass products . 860 5 1 866
36) Stone & clay products h 2036 21 3 2060
37) Primary iron & steel manufacturing 6334 . 12 1 6347
38) Primary ncaferrous metal manufacturing 2141 6 0 2147

. 39) Metal containers . 438 3 4] 441
40) Heating, plumbing & struc metal prods. 1961 . 22 1 1984

v 41) Stamping,screw mach. prods & bolts 1896 4 1 1901
42) Other fabricated metal products ! 2091 12 1 2104
43) Engines and turbiues 537 1 1 539
‘44) Farm machinery & eJuipment 699 2 0 701
45) Const , mining & o1l field machs. . 904 3 0 907
46) Materials handling mach & equipment . 413 2 0 415

. ’ 47) Metalworking mach & equipment 1855 24 1 ‘1880
48) Spec ind mach & equipment, Net 832 .15 . 1, 848
49) General ind mach & equipment 1369 24 1 1392
50) Machine shop products . 870 16 1 887

) £2) service industry machines 612 11 0 623
53) Elec ind equip & apparatus, Net 1331 Lo 3 1 1335
54) Household appliances 805 b 2 1 808
§5) Electric lighting & wiring equip. 565 1 0 566
58) Misc elec machinery, Net 425 1 0 426
59) Motor vehicles & eJjuipment : 5484 14 3 5501
60) Adrcraft and parts 3498 8 0 3506
61) Other transportation equipment ' 1603 21 2 1626
62) Scientific and controlling instru. 300 . 1 0 305
63) Optical,ophtnalmicéphoto equip, Net 69 1 0 70

y
. \ .
64) Misc mqnufactunnq, Net 1197 49 . 3 1249
65) Transportation & warehousing 13657 901 44 14602
68) Electric,gas,water & sanjtary svcs . 2437 ) 46 3 2486 -
69) Wholesale & retail trade, Net 28032 3696 (XY 32269
70). Finance & insurance, Net 12 0’ 0 12
P .

71) Real estate & rental, Net 53° 122 17 192
72) Hotcls:personalirep SvCs exc auto, N.et 4804 . 2996 . 96 7896

= 73) Business services, Net 519 37 ) 2 Ty
75) Automobile repair & secrvices . 2713 801 24 : 3538
76) Amusements, Net 905 : 64 - 7 97¢
77) Medical,educ.svcsspon-profit org, Net 6985 4297 15 . 11327
85) Rest of the wSrld ‘industry 13 0 0 13
86) Household industry ) 4280 . . 38 : 4 4322
TOTAL INCOME 165,539 26,662 1,919 194,120

EIKTC a o 164
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that about $60.6 billien was earnad as "wages" by proprietors and

unpaid family workers, while about 52 billion represents a return-
to capital. Theséd figures are summarized in Table 7.12 beélow.

TABLE 7.12: | SUMMARY_OF PROFRIETORS' INCOME

|

- 1967
(S Millions):

. TOTAL PROPRIETORS' INCOME (labor & capital)

62,147

“Compﬁnsatiﬁn" to proprietors' labor 56,626
In primary in.brmation industries - " 8,642
In secondary information, industries 21,322
In non—infprmatic. industries 26,662
Proprietors' comp/total income 91.1%

"Compensation”™ to unpaid .family workers 3,990
In primary information industries 545
in secondary infcomation industries 1,526
In non-information industries 1,919
Unpaid family/total income 6.41%

]
. Imputed return on capital 1,531 -

Capital/total income 2.6%
_Capital/income (exc. unpaid family) 8.9%

The share of proprietors' income earned as wages (on a par
with salaried managers) amounted tc some 91% of total income. If
we supplement that income with par wages earned by their unpaid
family workers, the total share of income attributed to labor
rises to 97%. Using the proprietors' "compensation" only (and
excluding unpaid family), we see that around 8.9% of total income
represents a return to capital.

‘. -

The 8.9%, as.an imputed return to capital, compares with the
corporate sector's capital share of 17.4% shown in Table 7.13.
Proprietors earn less "profits" on average than do corporations.
This statistic probably confounds the capital shares experienced’
in the two sectors since partnerships are significantly smaller .
than most active corporations. The difference between the 8.9%
and the 17.4% ¢ 'd be explained by dividing the sample into
similar firms (1i, revenue terms), and comparing the capital share
in each. Also, proprietorships tend to be found in businesses
which are not capital intensive, such as retail and service
establishments, hence their portion of total income accruing from
capital ownership is likely to be smaller than the average ’
corporation. : :

Wwe conclude from these data that the Jorgenson and Griliches
approach--allocating proprietors' income to labor--is mere
correct than either Denison's or the NIA's approach.

i4i:



B TABLE 7.13: LAECR AND CATITAL SHARES T4 THE CORt

£ SECTOR

1967
(§ millions)

TOTAL CORPORATE INCOME (labor & capital)

Compensation to emplovees

wages and salaries (private) T 337,322.2
Supblements , 35,213
Corporate profits and inventory valuaticn i
adjustment. 78,687 »
Profits beforc tawes . 79,9215
Inventory valunation adjustnuents - 1,129
Capital income/total incecme ) 17.4%
Labor income/totals income 82,69

Information Workers in Government

Governments, by habi. and tradition, tend to spawn into
permanent bureaucracies. ' The Federal, State and local
governments are filled with administrators and clerks whose
job is to know, to deliberate and to decide.

All this thinking, talking and writing requires human labor,
and Table 7.14 shows the price tag paid for all government
workers. Some things that governments do are also done in the
primary information sector. For example, data processing shops
are found both inside government and in the private economy.
‘Other things that governments do are of a general management

. nature. Chapter .8, to follow,.outlines these secondary
activities in detail.

Takle 7.14 -reveals that around $59 billion--or -7.5% of GNP in
1967-- .5 generated by the primary and secondary informational
activities of Federal, State and local governments and their
enterprises. Of this sumy nearly $27 billion is paid by State
and local governments for education.workers; $9 billion pays for
the Federal information bureaucracy; $8 billion pays for the
purely informational portion of the military ectablishwent; and
clightly more than $1 billion pays for moving the U.S. mail.

- Note that the Federal bureaucracy is less than half the size cf
the .state and local bureaucracies. It has the cosmatic
;disadvantage, however, of being concentrated in a 9 gauare wile
area on the banks of the Potomac.. '

The noninformational aspects of government, activities such
‘as protecting bald eagles and polishing brass on nuclear
Submarines, account for $30 billion. The combined waye bill for
all blue-collar workers in State and local enterprises 15 less
than $11 billion. '

i
O
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TABLE 7.14: EMPLOYEE COMPENSKTION IN COVERNMENTS®

($ Millions, 1967)

“PRIMARY  SECONDARY TOTAL NON- TOTAL
INFO INFO INFO TNFO LABOR
ACTIVITIES  ACTIVITIES | ACTIVITIES ‘ACTIVITIES | INCOME
— Wm
ALL GOVERNMENTS 40,699 18,735 59,434 30,073 89,507
qotal General Covernment . 1,160 15,958 3,118 28,53 | 81,654
Total Federal Govermﬁeht’ 10,20 ‘6,397 16,589 18,616 35,205
Civilian 5,800 3,009 8,809 7,54 | 16,363
Military 1,43 3,348 . 7,780 10,000 | 18,842
Total State and Local 26,928 9,601 | 36,529 9,920 46,449
ducation 2,928 o | 26,928 0 | 26,928
Oher -+ 0 960 9,601 9,920 . | 19,521
Total Enterprises 3,59 “ L1 6,316 1,53 1,853
Total Federal Enterprises 3,539 1,336 4,875 908 5,783
’ Postal Service 3,539 L o | 153
Other . 0 1,33 1,336 908° | 2,244
Total State & Local Enterprises 0 1,41 1,461 69 | 2,010

®mhe definitions of “primary" and 'secondary
in Chapter 8.

" information activities of governments are given

—0€ET—
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Labor Income Summary

The information waae bill in 1967 amounted to $307.5 i
billion-—-S$145 billion for all primary information activities,. and
$162 billion for the secondary activities. About 58% of all
labar income--or 38.7% of the 1967 GNP--was ~arned in scue
informationally related occupation. :

.

Thése figures are summarized in Table 7.15.

GROWTH RATES OF THE INFORMATION WORK FORCE

The information work fc:ce expanded at a compound (annual) |
rate of 3.£5% during _the'period 1860~-1980, doubling every 18.7
years on the average. During the same period, the total work
force increased at 2.06% per year; hence, information workers
experienced a net annual average growth of 1.79%.

This astonishir< arowth rate was far trom monotonic, as Table
7.16 and Figurg 7.3 clearly show. The growth of the information
work force (r”) is compared to the growth of the whole work
fo;ce (), . R .

1 L
i n - n
- t t
rr - T = 1 - 1
¢l t
- 2 2
where, to t = the size of the information and the whole
1, 1 - . R
L workforce at time 1.
i - ) s .
t2' t, = the sam2 at time 2.
4.
n = +inc period between the measurements.

v

In the most recent perind,; the information .workers expanded at
almost  the same rate as the overall work force (net rates of
1.01% for 1960-1970, and¢ 0.04% projected for 1970-1980). New
entrants to the labor force simply could not be absorbed into
information occupations, and had to move into the service sector,
including a2 large contirngency into the medical service sector.

The decade immediately following World War II showed the
fastest net growth rates of information occupations, posting 2.2%
between 1940-1950, and 3.2% between 1950-1960. This confirms the
trend in both the public and the private sectors towards
increased bureaucratization. MNew information machines and
management technigues were introduced around this time, and the
work ferce rapidly expanded to (ill the need..

The Depression years, exteading into the mid 1930's,. saw a.
slow down in the growth of information jobs.. While the total
work force increaszed at a snail's pace of 3.4%% per year, infor-
mation occupationz drew only 0.643--a net-differance of only
0.16%. Unfortunately, the census data do ot appedd at moT =
freguent intervals so we lose the trend in dthe late 30's.

I

) .
2 J

o
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ABLE 7.15: LABOR INCOME SUMMARY

©{§ Millions, 1967)

—ZcE€ 1T —

(1) (2) (142) (3) (14243)
0 ERIMARY SECONDARY TOTAL NON- " TOTAL
. INFO INFO INFO INFO LABOR
s 'TNDUSTRIE: INDUSTRIES ~ INDUSTRIES  INDUSTRIES INCOME
1. TOTAL LABOR INCOME 145, 266 162,253 07,519 © . 224,187 531,706
Eaployee Compensation 136,079 139,405 275,484 195,606 471,030

~ Private Sector 95,380 -, 120,670 215,050 165,533 38,383
Public Sector 40,699 18,735 59,434 30,077 89,507
proprietors' Incone’ 9,187 22,848 32,035 28,581 60,616
17, INFORMATION WORKERS,' INCOME 116,311 162,6253 278,564 0 278,564
Employee Compensation 108,314 139,405 248,779 0 8779
Private Sector 68,950 120,670 189,620 0 189,620

Public Sector 40,424 18,735 59,159 0 59,139
proarietors’ Incons’ Ceam w2978 ) 29,78
IiI.;’NON-INFORMATION WORKERS' INCOME 28,953 0 28,995 224,187 253,142
. ' 1 ‘ ‘
Erployee Conpensation 26,705 0 26,705 195,606 222,31
Private Sector 26,430 0 26,430 165,533 191,963
Public Sector 275 0 275 30,073 30,348
prpptietors’ Incone’ 2,250 0 2,150 26,500 30,83
d1peludes seli-employed and unpaid family. \
\/
S
1

g
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. ~ NET GROWTH RATES
| OF INFO5ATION OCCUPATIONS ‘

(RELATIVE TO Tien OV, HALL WORKFOHC#)

g 0 = GROWTH RATE 3ASE
7. OF THE TOTAL WORKFORCE
8 —
-~ —
< 5
Z }-ﬂ- 4
2
g é 3+
Q
> EE 2 L
22
0 Z-
g o1
s ot
5o
S ; .
L I S S S S Lo j
1880 - 1800 1920 1942 © 1960 1980
YEAR

COMPOUND ANNUAL GROWTH RATEZ OF TIE LAROR FORCE

. (BY PERCENTS)
: NET
TOTAL INFORNAT TN
PERICD LAHOR FORCE G r
. TEN-YUAR T
1860 - 1870 2.26 4.21 ~1.95
1870 - 1830 6.53 _ . 3.35 3.18
1880 - 1890 . 9.57 2.72 : G.05
1830 - 1300 2.84 2.51 0.33
1900 - 1910 4.74 . 3.16 1.58
1910 - 192¢C 3.06 1.30 1.76
1920 - 1330 4.55 ' 1.21 o 3.34
1530 - 1940 0.64 0.48, =~ ¢ . 0.6
1940 - 19590 2.94 0.77 e -ozaT
1950 - 1960 4.80 1.60 © 3220
1960 - 1970 2.69 1.68 1.01

1170 - 19€0 1.85 1.81 0.04

TWENUY-YEAR PRRIODS

1940 -~ 1960 3.87 1.18 ’ 2.69
1960 - 1980 2.27 1.74 0.%3
FORTY-YERR DPRRICDS

1860 - 1950 3.35 2.06 1.79
1860 - 1900 5.26 3.20 2.0¢€
1900 - 1940 3.24 1.53 1071
1940 - 1930 3.07 1.46 R 1.61

&vvweh rate of informition workers minus the growth rate of the
¢« ,-al lapor torce.
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A FOOTNOTES

*Macﬂ1lup,. The Production and Distribution of Knowledge in the
Urndited States, Princetorn University Press, Princeton, New
Jersey, 1962, p. 400.

2 . ' .. . N .
Bell, The Ceming o§ Post-Industrial Svciety, Basic Books,
New York, 1973, op. 126-127.

3C. Clark, op. cit., suggested that economic development
through the agricultural, industrial, and services stages is
characterized by shifts in the labor force and share of GNP
to each sector.

4 . . . .

Edward F. Denison, "Some Major Issues in Productivity
Analysis, " Suwey ¢f Cutrent Business, Vol. 52, No. 5, Part II,
May 1972. " :

5D. Jorgenson and Z. Griliches, "The Explanation of

Productivity Change,” Sutvey of Cutrent Business, Vol. 52, No. 5,
Part II, May 1972.
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CHAPTER EIGHT

THE PUBLIC 2URFAUCRACIES

The maret svstem approalies the government. through the
législature. - This reiationship, thougn highly visible, 1is
with the branch of ga.ernment which has been declining in
importance. The tes. . structure and the planning system have
“their relationship «- .n tae puklic. bureaucracy. This associ-
ation is far motre ¢ i re*tsz; it 1s also with the branch of
government which, 3w public tasks become more complex, is
strongly ascendant. '

John Xenneth Galbraith,
Economics & the Public Purpose

Hougnton-Mifflin, Boston, 1973

specializ- in the suppiy ~f those services the value

Bur=auc
of which cannoi pe -~xchanged for -oney-at a per-unit rate...
As a consequenc. 0T the above, bureaus cannot be managed by
profit goals sni '-e econcris calculus.!

Ludw’ s von Mises, Bu{ggucragx

Yal. wiversity Press, New Haver, 1943

. aon-pr. tic . ianizations which are financed, at
art, by a g ‘s appropriation or a grant....
alize in ore-ising those goods and services tha
e crafar b tied in larger amounts than would
d bv the.r suis at a per-unit rate.
williem A. Niskanen, Jr.,
tursaucracy s Representative ‘G ‘Government
Aldin 't"én",-c_'hlk_a?jo, 1971 -

ratic society is the
i -3 appear both in the private
v al structure insures that
g locted throughout the chain of
Ll : 1 , hewsier, that a change in the head
will net .~ ~ rafi-al tharge in the operating rules and
standards cr ooy ooavctacy. This tension is built on purpose:
A bureaulr.. - 2r the Core CoRsorvative—--preserving a sense of
continuity wit: ihe vast--whils =uperficially attendant to the
ditervion given 1t by policy tzad A gnod army fignte and
coamunicates tro 5ams wav reg frhe field of bhatcle. It
is the loador's reponsroility which battles to fight;
1Y 18 th o Gl ravy s dd tho decizion 10 a
sredictools, if not cuooavive Karl rMarx's de.ight with
ulrrqwkr»”i'g ir cloar, o
- bt
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J"Bureaucracy is a cirels ne one can leave.  Itg hifrarchy v
a hierarchy of lrfﬂrmatlor. Th‘ top ontruscts the /lower
Tcles wit , while the lower circle
> what is universal, and
| SR (in éell, op. ’
i

circles with ar insight inte dotai
entrusts the top with 2 insignt i
thus they mutually decoive camh arh
cit., pp. 82-81)

f]'—-‘

P
S

Pl

. /
| /
Information oraducing,
: Burcaucracids plan,
: communicate.  They process
wr o intelligence, wilte reports.

A Lureaucracy io eose:
distrikucting, and conzum
courdinacs, comnand, eva
inform:ri.,. They furve

rooshis chaptaer, we investic ¢ di TOW“IWHS of the public
burea oal . In Chapter 9, the other half of fh# "planning
sector “~-the private burezucracy-~will be investigated in morce
detail, ard the consolidated acrounts of the whple sccondary
information secrtor will be presentad. The Fededral Government 1s
conceptualized as an esnormous and elanorately prgarlzed multi-
product firm, producing both information znd noninformation
outputs. The informational inputsiand outputsd of the firm are
measured in dotail for 1967, and a time se ries (1958 to 1970) /is
built. State and local g0vo:nmxnt bursaucracies will not be
discussed here, althtough they oxceed the -Federal Goverrmert in
terms of total pudget. The r»ason is praagmatic: the Federal
budget 1s consolidatad, systematic, and relati elv -—
straightforward to analvze, wher<as the State and local budgets
are hopelessly unigue. :

THE FEDERAL INFORMATION INDUSTRY

The Federal information znd:st:y ¢an be conceptuclly
described as a2 multiprecduct firm, with a definable streawr of
inputs and outputs, onerating in z warket environmant that <
determines the zupplv, derand, and price of i4s service

firm operates is d
;

The "marketplzace" 17 hie r
Ad r riety of sorvices ic tra
r

Figure 8.1. & demans
)

in
amitted -to
tne [irm througn cc es

I - gpaclal intere .t prefo .
These d=2mands are rewvealad directly {tnrough the vote) or
indirectly, through & wariety of nrivate ‘obb"ing activities. 1In
addition, a demanrd for hureaucratic ocubtout is qgenerated
internally by “he burcascraciss themselves, for reasons that may
be only loozsly coupled with externzliy felt derand.

In 1974, iﬁn

Q
[

tho F or
advertising itself, glac a*"uwts
spent by Coljate-Palmoli . Iz in
addition to the $260 mil Tine a1 as
a public servica. -The g rhat it ig
selling 1ts nutput, <ver rarsactian
occurs other than mesndal

These rosl ~roger

- ~ Sealn TELe uay .
formulated 7y “ie i oo . :a
Once a conoentun 1o 1s NN FY Cop e i
N



PIGURE 8,1: THE FEDERAL TNFORAATION INDUSTRY

7N
CONSENSUS BY
CONGRESS AND
OBLIGATION OF
FUNDS FOR PURCHASES
FROM THE PRIVATE
SECTOR

i
FORMULATION OF THE
FEDERAL BUDGET BY
THE PRESIDENT

DEVAND FOR SERVICES
(VOTER OR SPECIAL
INTEREST PREFERENCES
EXPRESSED DIRECTLY
AND INDIRECTLY)

' COVRARISON OF FFFECTS

WI7H GOALS OF VOTERS,

SPECIAL 'INTERESTS AND
INTERSAL OBJECTIVES
OF THE BUREAUCRACIES

14P0T STREAM

THE "FIRM"

| MULTI-AGENCY OUTDUTS

INFORMATION GOODS § SERYICES

" Infernation goods
burable: e.g., computers
Non-durable: e.g., paper
" Infornation services
e.g., RED

Labor services of
information workers
evges managers, secretaries

NON~INFORMATION GUODS & SERVICES

Non-information goods
Durable: -e.g., trucks
von-durable: e.g., uniforns

Non-information services
e.q., aircraft maintenance

Labor services of
non-information workers

£.gy, guards

(unspecified
(unspecifiecd objacctcive
Zation) )

MEIIT

ions") :
budget maximi

-,

ENC1ES OF GOVERN
e.g-

_/

"production funct

VARIOUS »AG
functions:

EFFECT OP GOVERNXENT

PROGRAMS AND SERVICES

sIC 82

PRINARY INFORMATION QUTPUTS

s1¢ 27 Printing & publishing
SIC 481,2 Tel & Ted communications
§IC 7391  Research & Development
Education

| SECONDARY. TNFORAATION OUTRUTS |

Policy planning
Market information speclalists
General administration,

e

SPECIAL GOVERNMENT INFORMATION uTPUTS |

“Regulation of industry
Intelligence infermation

NON-NFORAATION OUP2U1S

Navy fleet
Dam building

o 8
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| 1:f i



ERIC

Aruitoxt provided by Eic:

outputs that the flrm will ovode o - Criastion for
the pucchases of inputs <nbcrg, 0 - o S22 v nrivate
sector must await Lho doovis Lo : T : k
determine the level of O S o <ot the
Federal firm remova2s the ‘ :

hence know the *nu-!

The multiproasct
the outputs of thi ag o
various agencizs purahaz o oo L oo Fonrn
"the private econor:y, AR R o ,
primary informa=ion Seotor a1 . boaed

purchases from nonininra LI braw
computers, facsimils 2C T A o lapy
from the primarvy . WL T,
economists, and se Coentorg
firm as the "infn . : BRI
vurchasce trucks, : .
noninformation indu . ' S,
drivers, and piln=z: K voobaenion
function st the "
3

- The Various di- Troo Ler i
by a urnigue gproduct:: A VRN
chagpter tnose functi LT o G ,
divisions of tre 1 : 3 :
objective function ) K
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size, prostiag S ot . z '
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produces outputs which are nnique to itself, dnd have either weak
analogs in the vrivate sector or none at all. For example, the
domestic and foreign intelligence comagunities generate a
tremendoub volume of information for internal consumption.
Unless onec counts 1ndustr1a1 espionage as a secondary activity ot
the private s:ctor, this type of information is strictly a
govearnrent fwnrtlon. Lastly, the- Federal government producoc 3
number of strictly noninformational outputs. The .constructionn ot
the Tennessee Valley Authority dam system is a prime example, the
U.S. Navy carrizr fleet jis another. [Income transfer and
redistribution programs/are a third. These outputs -are
noninformational public/goods for the most part, or nenintor-
mational privats secrvices in others. Note that the informatiocnai
costs of administering/these programs are embedded in the

) sector of our accounts.

secondary infosmaticn

;11fy1 g assumption is made. We cannot know

h 1nput costs are allocated to each output.. Hena.
the informational inputs id toto represent the

=t providing all -information services; the

nvvln‘nxm tion inputh by as- mntion are converted into

hun1nfurn;rfunal outjputs. .. assumption is not as cqrude as it
ma t fivat g?ance. . ivate sector multiproduct firms.
t cost alfocatic < ..en different lines, of busincss
C o ~isely statod . ciaer. It 1s currently a matter of
severse ontention fetween the Federal Trade Commission and large
corporatiors wnethfer these da:a can even be generated. For

ana T geds line of business data to establish the
profit lavs=ls asspciated witch each output, and to determine

wi hav irterhal crocs-subsidies result in anticompetitive

o tre HYedoeral Communications Commission is -contendindg
w ! svetem over internal cost allocations, again to

B v ou cross-supsidy 1s occurring, and if so, which ~va

/lowing. -

ccation problem /in the Federal information

1 Ty i as 1rrractablyﬁ For example , although wo may
n L termine the yhique amount of information

p:o&e : liocahle & each output, we can state with
Tt total gﬁ uter budget is jointly consumed by
all ¢ wnal actifities of the firm, whaether thn

TG to pradocs ReD, accounting ‘services, librarvy
STNVEe ing and/stratecic gaming.

w Fal,Zasumphion becauge we can immediately
Ceseryat g ey L /price of the infrrmation services to just
eygual Ul 5 oA of the labor and capital resources. If
thase s=2 on a real marketplace, the price (o
saluatic © o orhe total fost including orolitg
but wit!? ro, <ha price reduces t~ tot tal ingyat
cost.

[nouts o nation Industowy
Sla oo -

oot seary or the inforwatisnad inpane of
Fofon o) W38 T 1ee T, tho tot=l ot of inrormatt o

- A R hans at  inrormatioe

] .
1Y . ) -
j. v )
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TABLE B Lo TNDUTS 0T THE FEURR 1\\ T‘."«W.“ TTO" '\'I HTRIES 1’158 - 107
($ Millions, Current)
| 1953 1961 1743 1966 1967 1469 1970
L T T S res s e s ....: Tty & P01 fuo ol T oLl = andts Ly b ¥ =
Total informat:on inguds® B3 088 309 4842 5043 50589 62,80
\
_.Lhuﬂe" ol soods foanrvices from :
mary information dndustries® 1,063 5,550 30,088 12,670 11,808 13,2 12,72
' I :'\ - - p L) 4
Purchases of R&D;from private industr, 3,194 7,185 10,216 12,098 13,1 12,200 12,669
Enployee compensation to info workers” 5,673 608 12,00 15,055 1€,588 20,799 23,861
.[ - ;
"Purchases” trom s\ftc s local goee's 0 45) 57 684 2,923 311 3,607 4,412
mdecation 326 §ab 551 2,7 2,904 3,338 3,867
Other informitional o 127 128 113 199. 269 345
| g |
Information purchages on transfer account 183 1,381 1,559 2,31 2,498 3,870 5,066
. , . o d . . :
Jept service allocyted to general alain, 1,207 1,745 2,492, 3,109 3,400 3,835 4,20,
Gavernment infor nat ion enterprises” -4 -55 =51 -66 -61 =105 ~104
addonda
- . 4
. , e . '
Total Federal budgpt ewpenlitures 88,850 102,086, 113,857 152,750 163,534 189,207 103,927
. .
. : a 3 M - - Ao r n
Tatal purchases of wouds §anrvicss 33,59 57,403 64,244 17,00 90,706 88,781 46,182
faring : '
Information as b 4f total hudet , i 6.5 3.5 133 30.9 30.4 30.8
: 3 ‘
Tnigrmarion oﬂrkZ}oL Compansation a8
Yot rotal indbrnbion fnputs 50.0 3e.3 32.6 i3 12.9 3.1 38.0
- - e . : .
BEA, Tauuselutput Matrices {or 145§, iﬂﬁl 1943, 1964, 1667, 1969, 1970, and estimates based on Appendix A,
3P, Fadoral Fundd far Beguaren, Dovilormont and Other Scientaiic Aetivities, e.q., Vol, XJII, Table C-97.
“Selactiv Cervic;itu migsion, Qesupatians of Feder) dhi:e-Co‘.ar Horrers, October 1967,
BlA, maurnal Incae ang Product Accountn, Tadle 3.10, "Government Expendituzes by Type of Function”.
043, Badons of thv talted States, Y §0~72, and Agpendix.
O
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Cosouices was $350.5 billion, of which only $11.8 billion was in
rte isrm of direct purchase of goods and services from the primary
information sectar.- These purchases are outlined in detail. in |\ \
sppendix 3 (Vol,. 2) and Appendix 4 (Vvol. 8), The Federal infqgmation
industry purchased -$13.1 billion in R&D from the private sector,
mostly "in devclopment of ncw weapons and space systems for the \\

Department of Defanse and NASA. NN

. . ) \
. The next item 1in Table 8.1.-is "employee compensation to N \\\
A information workers," accounting for $16.6 billion irf 1967. This '

estimate was derived from Civil Service Commission data on the
occupational and compensation structure of .Federal employees, as
reported in detail in Chapter 7. - Only those workers who perform
purely informational tasks are included in this figure. Military

workers who per formed essentially»administrative, planning,
communicaticns, or clerical duties were also included.

=

i The next item shows Federal transfers to State and local
governments for edlucational, traiming, or related purposes.
‘These are considered as a purchase of éducational services from
an outside vendor, another government. -

A portion of the debt service charges are also included as
informational inputs. Debt service is mostly associated with
deficit spending for income transfer, military purchases, foreign
aid, and a variety of dcmestic programs. However, a portion of
the program budget pays £dr the informational activities

. associated with planning, coordination, and manayement. We
estimated these informational costs associated with--general
sdministration and allocated a porticn (31%) of the debt service
to information. The .nclusiqn of debt service does nct enter -the

- ‘GNP estimates in Chaoter 9. It is included here only as a rough
estimate of the Federal budget portion used for information. In-~
the GNP accounts, only the employee conpensation of Federal
workers is -accounted. T

In 1967, approximately 31% of the total Federal budget was ~
used for informational inputs--gcods ana seryices'purchaSed from
the primary sector, R&D services purchased.from noninformation
firms, educational services purchased from othec governments, and
50 on. . : : : :
- The time series in Table 8.1 shows that the informational
costs have been slowly increasing as a percentage of the total. )
Federal budget. The failrly rapid increase between 1958 (¢22%) and “
1966 (34%), when the informational activities increased by 50%,
_ was temporarily halted as the Viet Nam ‘war heated up. It will
b likely resume its upward march through the 197G's, as the Federal -
Government intensifir~c its dependence orn iﬁfoqmation resources. .

o + Outputs of the Federal Information Industry

The outputs of th2 Federal information industry have been
organized into primar., secendary, and special government
functions., shown in Tenle 8.2.° A detailed breakdown is available
in- Appendix 8 (vol. 8), showing where each office, age 'y, OL

Aruitoxt provided by Eic:



TABLE §. %, OUTPUTS OF THE FEDERAL INFORMATION IHDUSTRIES 1958 - 1970

{§ Millions, furrent}

1961

I

1958 o 1963 1966 - 1967 1969 1970
. ¥
-t ! .
TOTAL FEDERAL BUDGET EXPEADITURCS 8,870 102,06 L3BST M50 16594 19207 203,977
Total budqeﬁ less transfer payments & net int paid. 61,935 68,425 6,97 87,510 LAl 12,682 126,127
. ) ,

T0TAL ISFORMATION QUTPLTS 19,314 21,058 37,049 48,142 50,454 57,589 62,833
Info as ¥ of total budget .7 26,5 2.5 . 308 3.8
1afo as ¥ of total budget less transfers il 39,5 4.1 J 45 . 49.8.

¢ ‘

Total Prinary Information Outputs 9,274 16,020 20,580 32,436 s 5w 43,145
SIC2T - Priating & publishing 183 19 24 238 236 252 403
SIC 4812 Telephone & telégraph comnunications 1,284 1,368 1,660 2,257 2,970 3,159 2,969
SIC60  Barking . 55 95 180 112 151 155 131
SIC 61 Credit agencies 58 621 524 679 106 857 928
5. 64,4 Insurance carriers and brokers 28 644 336 163 900 966 1,684
SIC 6311  Real estate agents, brokers, mauagers 9 51 589 690 458 - 410 450
SIC 31 Advertising agencies 2 10 § 20 15 18 {8

OSIC XL dews syndicates 98 103 225 143 . 161 169 185
SIC 7261 Employment agencies 76 165 29 2 510 §01 m
SIC T ¢ Data processing services 200 541 185 1,148 1,445 1,908 2N
SIC 7391 Research & develoyment /570 5,05 12,495 15,320 16,529 15,847 16,448
§IC 92 v Management & business consulting ¢ 99 119 165 233 240 38 26
8.2 8011 Physicians offices (prorated) n 257 29 309 1386 « Bl 835

o+ SICBLL  Legal services 141 . 165 230 - 2] 306 © 3 616
SIC 82 Education 1,590 1,072 2,321 9,595 9,218 1,299 14,543
SIC 8231 Library services 30 kX 3 0. 69 n A4
SIC 8931  Accounting and bookkeeping services - 92 41 230 123 L 35 413

Total Secondar) Info Quasi-{ndustzy Outputs 5,469 5,499 10,381 g7l 1,499 10,881 35
Policy giannmg 133 18 1. 3 0 428 387
Marke* information specialists R 0N + 156 206 138 252 442

Gen'l adninistration § management 5,304 5,208 8,34 8,162 6,991 10,201 8,688
Of the civilian bureaucracy (net primary LR 200 T928 5,764 DS ¥ I LT 4,526
- 0f the military bureaucracy (net primary 1,910 1,964 2,066 2,358 2,85) 3,610 4162
Total Syeeis) Govecnient Functions 568 SSH 6088 6,995 8406 9,051 1p,0)
a Re; latios of 1ndustty ii7 2y, + 230 Ll 486 601 106
‘ latelligence information 4,0ll {415 {4,599 5,061 5,255 5,824 6,227
foreign ir_\telligence information 3,525 m 1519 T ; T!,_GTS BT
Domestic intelligence information - 486 1) 180 965 1,005 1,198 1,35
condmic planning info and data 0 §8 9 119 147 0 346
Diplomacy & foreign policy info 42 A4 344 , 552 1,531 1,369 1,468
* Info services provided gratis to private EECtOr 198 610 818 915 987 1,148 1,426

Rdtiog

~ Prinary info as 3 of total info 8.0 59,2 5.5 §1.4 6.5 65,2 68,7
Secondary info as 1 of total info , 28.3 20.3 2.0 16,1 14.9 18.9 15.1
Special function info as % of total info R 2.5 1665 14,5 16.6 15.9 16.2

Total 1.8 00.0 0.0 0. 3. Toe  Toos

a ‘ Lo Lo ‘
ML outputs are estinated fron The U.5." Budget, the Appendix, and Special Analyses.
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program was.assigned and providing a functional description of
each primary output. .

The 17 pcimary information industries listed in. Table 8.2
accounted for $34.6 billign in output. The two largest
industries, R&D and education, were mostly purchased directly
from either the private sector or other governments. The other
primary outputs were produced in-house, usirg government ‘
information workers and resources.

. _The secondary agtivities include those fupctions which are-
specifically conccrred with.policy planning and top management
(e.g., Office of the Secretary), or as a general management
function not tied Lc a particular primary oucput. This category
also includes a small residual category of unallocable
information resources. '

. The special government functions, such as regulation of
industrvy, intelligence information, and economic information
- . gervices, accounted for $9 billion in 1967. As a percentage of
' the total Federal information outputs, these special functions
have actually declined, frem around 24% in 1958 ;o-abOut 16% in
19709. However, in absolute terms, thuy have grown very rapidly--
- ecoromic planning and information gathering activities have
increased eigntfold in current dollars, regulation of industries
- has increased tenfoid, diplomatic information gathering has
7 multiplied sevenfold, and informatioa services provided gratis-to
the private economy (suchk as FAA airport control) has increased
elevenfold. :

/
. (
B

©aper Work

The public bureaucracy is a planning and coordinating
cesource. Part of the Federal government's bureaucracy
necesrarily communicates with "outside" entities--private firms
and State and local governments. The bureaucracies "talk" to
each uvther in managing the economy. And that volume of
wureaucratic chatter has grown to stupendous heights in the past
50 years. S

The Natioral Commission on Federal Paper Work report's that
"Federal agencies are today churning out forms, reports, and
asso.ted paper work at the.rate of over 10 billion sheets per
year. That's 4-1/2 million cubic feet ij paper. All of this
paper costs the American economy $40 billion per year."1 Senator
Cranston estimated that there are 12,000 laws reguiring reports
from the public resulting in 10,000 different forms; and that
there are 10,009 government attorneys who draft, revise, and
enforce government regulations. This does not include the
private attorneys who work_on filling out forms, complying, with
Federal regulations and otherwise coordinating with the public
pureaucrats. T~ :

O
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Anecdotes are 'not research, but they can be fun. The
Aircraft Owners and Pilots Association comblalned that the 1974
Code of Federal Regulations was 45,000 pages long and fllled
7-1/2 féeet of shelf space. The 1975 edition, to no one's relief,
was 60,000 pages 1ong ‘and filled 10 feet of: shelves. Current

. Federal laws require that X-rays used to irnspect the welded seams

- of nuclear power plants be kept for 40 years. But the X-ray film

‘deteriorates in albout seven years and bccomes unreadable. And

»the State of Maryland refused to accept a $60,000 grant from HEW
for a consumer education program because the cost of completing

, the necessary forms would chew 'up about $45,000.

Some anecdotes are mofe ‘serious. It takes 21 separate
documents to get one Indian into a nursing home. It recently
took 800 pounds of paper.to infecem a tribal official of one new
law. An oil company spent 317 mitlion and used 475 fuli-time
workers to file governmeht report:. other than taxes. From recent

testimony following the /oil embarg«: . .i% seems that the government
¢ still knows very little/about the ¢, 2i - lons of oil firms. The

Department of Agriculture has 989,003 - -ic. feet of records.
Last year, USDA increased its paper SpL " by 64,000 cubic feet--
or 36,500 fil- awer 8. The departmesr po1ds $150 million a
year just print.i.a forms. E

The Chairman ¢ . he Board of E}: LLLL/ & 4 lompany
complained,2 c .

"...we spend more in-hours filling out anvernment forms or

reports than wx du on research for'canc:: .and heart disease

comblned \
' i

The index of informatiorn submitted oy Lilly to the EPA on one

product was 153 pages long. Each entry 1n the 153 pages refers
to a.document from 3 to 2,000 pages in s1

The Paper Work Commission estimates that about $15 billion is
-pent by the Federal Government in processing paper work. Srall
busin:sses spend. about $18 klilicn comple#ing regquired forms; fthe
printing bills for federal forms is abont $1 billion per vear;
another $1 bill_ on is spent on d1rect1ves\accompany1no the forms;
and ancthec $1.7 billicn is spent to file and store forms. .Those :
figurss do not even includé the paper- worx.coses of large
corpcerations and State and. local governments.

Inﬂlaentallv, -he Paper Work Commlss;on,employs 140
.1nformat10n'worker' The House hearings on\the Federal paper
work. ki rden producpd a 7-volume 4,285 paﬂe treatlse.

We draw no conc¢lusions, since we have dope no analysis. This
is simply a description »f how Large the Fedara’ -bureaucr acy has
become, and it ro:.ses the question ~f how eifective these
resources are in planninj, cvordinating, &ndimanaging the
economy. - Is this staggering infcimational machine a drag on the
economy? Do we need such a large bureauc'“ey t  Aeal with the
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private sector? Are the bureaucracies . source of mischief, or a
necessary check and balance on the priv “e burcaucracies? These
kinds of questions are not easily answ..able, but should be asked
again and again as both corporate and- rjovernmental abuses are
exposed, and as we begin to form images of governante in an
informaticin economy. :



1 ' o N
*R.D. wWool, LT LT

July 9, 1976.
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CHAPTER NINE

THE SECONDARY INFOﬁMATION SECTOR

e

To perfect.-and guide the organization in which the
specialist serves ailsr requires specialists. Even-
tually not an individual but a complex of scientists,
engineers and .technicians; of sales . advertising-and
_marketing men; ‘ public relations experts, lobbyists,
lawyers and mer with specialized knowledge of Wash-
ington bureaduciacy and its manipulations; and of
.coordinators, ranager:: and executives becomes the
guiding intelligence of the business firm. - This is
the technostructure. Not any single indiwvidual but
the technostructure becomes the commanding power.

-fJohn,Kénnéth Galbraith,
Economics & the Public Purpose
Houghton-Mifflin, Boston, 1973

Not all information services produced. in the economy are sold
in primary information markets. In fact, a majority of '
information services are »roduced by noninformation firms and

consumed internally. 1In this chapter, we define and measure the

private bureaucracies=-that portion of every noninformation firm
which is engaged ir. planning, coordinating, managing, and

‘communicating. In Chapter 8 we saw the other par' of the

sectndary information sector=-the public bureaucracy. Here also

‘we bring thé two pieces together and measure their share of GNP.

Information Quasi-Industries: <Definition'

Everyqnoninformation firm produces and consumes a variety of
informational services internally as part of its operation.
Every large firm needs a planning capability, financial control

‘and analysis, a communications network, computer proceéessing,

typing, filing, duplication services, and so on. The private
bureaucracies consume a tremendous amount of both capital and _
human resources in producing these overhead information services.
Their inputs are computers, facsimile machines, laboratory )
equipment, office buildings, office machines;, telephones, and
trash baskets. They hire managers, research scientists,
orogrammers, accountants, typists, and librarians. These
resources are organizec¢ into production upits that play a purely
informational role. '.arge corporitions are likely to create a,
"planning group," "k&D gr .up," "electronic data-processing
group," "advertising group." etc. Each unit has a well defined
technology--with recognizanrle inpufs and outputs and can be
conceptualized as a "quasi-firm" embedded within a noninformation
enterprise. Its infcrmation producing, processing, and *
distributing activities are ancillary to or in support of the
main productive activity. For-example, if an automobile
manufacturei installs a data-processing facility in house, hires
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programmers and analysts, leases peripheral eguipment, and

extends the facility through a private data network, then this

.would be a clear case that a "quasi-EDP firm" ‘has been created

within the firm. Thésé. guasi-firms have direct analogs in the
pcimary information sector.. In many respects, the econoaics of
the quasi-firm are 1ndlst1ngu1shab1e from those of an established
independent data-processing vendor selling its services to the
auto manufacturer.

An industry is normally defined in terms of homogcweous
inputs and outputs. When quasi-firms are aggregated
horlzontally, they are termed informational quasi-industries.
For éxample, the automobile industry is conceptually bound by
common inputs (steel, metal-working equipment, assembly plants,

"‘automobile parts, assembly workers, trucking facilities, and

managerial activities) and outputs (cars, trucks). The input
side is an exact statement of the firm's technology in the short
run.' It describes not only the capital/labor ratio, but
disaggregates the various types of capital and the various types
of labor exactlv. By the same logic, the "quasi-irdustries" are
also identifiable by common technologles (inputs) and oroducts‘
(outputs)

Table 9.1 contains a part1a1 list of primary information
industries which are replicated within most noninformation firms.
Each activity in Table 9.1 corresponds exactly to an identifiable
SIC-based establishment, even though the ac*ivity is contained
completely within a noninformation establishment.

It is a matter of internal organizational habit and :
managerial discretion whether firms choose to build in-house
facilities or purchase the same services from outside vendors.
For example, a small hotel (a noninformation industry) may decide
to purchase all of its accounting services from an cutside
accounting firm (a primary information industry) rather than
develop in-house facilities. The effect of the decision is to
raise the output of the primary information sector by the amount
of the purchase. Hence, the value-added share of the primary
sector (i.e., wages, profits, and taxes) increases, and we
measure it in the National Income Accounts. But 1f the hotel
builds its own accounting quasi-firm, no interindustry
transaction is recorded other than the: purchase of the goods
necessary to conduct the activity. Now, it is clear that the
outputs of the primary -and secondary accounting firms are
identical, namely accounting services. And it is‘'alsc clear that
the inputs are identical, namely accountants, clerks, filing
cabinets, compu.er time, telecommunications, &tc. But whereas
the primavy firm has a known output pr1ce (sum of intermediate
inputs and value added) the quasi~firm's cutput is "buried” as
part of the price of its joint noninformational good or service.
A fraction of the price of a hotel room pays for the accountlng
1nformat10n service necessary to deliver.the lodging. This
"price” becores the embodied. information which the consumer
purchases jointly with arother good.
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PARTIAL LIST OF INFOR:

TABLE 9.1 ATION QUASI-FIRMS WITHIN NON-INFORMATION ENTGRYRISES
EQUIVALENT TO
- QUAST=-INDUSTRY 104 SIC 4 INPUTS QUTPUTS
Electronic data processxng 7301 1392 Computer haraware, peripherals EDP services, e.g., accounting,
services . programming, ronsulting - payroll, inventory, MIS
Advertising 7302 - 7 Services of writers, artists, Placing time in media, producing
account mqrs, office & other alvertisements, designing
facilities; photocomposing and advertisement caipaigns
art equip; video & film equip
Letter typing service 1301 7339 Secretaries, typewriters, composers, Letters, business communications
stationary, desks, office space
Duplicating service 1301 1339 Yerox machines, operators, paper Copi@%
| Printing service 2605 2152 Printing presses, foldin, and Firn's stationary,_forms,
, bzndlng equip., platemakxng brochures etc. not contracted
equip, pressmen, operatives f:m outside vendors
Direct mail service 7301 1331 Addressographs, computer files, Mdressing service, mailing
¢ \abeling & stamping machines, service, mailing list managemer®,
paper & envelopes, operators " etc, ‘
- facilities
‘Research & Development 7301 7391 Laboratories, EDP, scientists, RiD knowledge, invent§0n, patents,
technicians, support staff, processes, evaluations
/ facilities '
~ Press clipping service 7301 1399 Newspapers, clerks, facilities Newsletter ~ custonized info sve
Business management 7301 1392 Services of managers, telecommuni- Planning
cations, EOP, facilities, support ' '
Y staff, consulting economists,
‘ technicians, scientists,
marketing |
Accounting & bookieeping 7303 8931 Services of accountants, bookkeep= Accounting information, billing,
services ers, supporting clerical staff, efc.
accounting machinery, EDP,
telecommunication facilities
Legal services ¢ 7303 8111 Attorneys, facilities, telecom- Counsel, litigation, letters,
: mupication, EDP, supporting briefs, etc. ‘
clerical staff & facilities
Patent & copyright holding 7102 194 Knowledge products, e.g.. Royalty income
. : , books, records, inventions - .
M4 8l Books, filing cabinets,  Information storage and ratrieval

Library services

shelves, libraricns

services, research services

3

i

—GST-

Uy
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Some information quasi-firms are.extrémely well defined as
cost centers within the enterprise. A profit-maximizing
enterprise with adequate internal cost allocation and control
mechanisms knows the output price of its quas1 ~-firms. It knows,

for example, the price it is paying for its in-house data-

process1ng facilities, and has a good idea of the. competitive
price offered by the counterpart EDP firm in the primary
information sector. Ignoring for a moment the organlzatlonal or
scale effects of maintaining close in-house informational
control, the enterprise must constantly evaluate whether to
discontinue the in~house "firm" and buy from the outside, or
whether to do the opposite. The "make or buy" decision can be
well specified and solved, for it is nothing more than a project
evaluation. The enterprise is paylng an opportunity cost on the
resources committed to the quasi-firm, and only continues
supporting the quasi-firm if its imputed rate of return is higher
than would be experienced with alternate forms of investment. At
the very least, the quasi-firm must be competitive with the
primary sector substitute. Stated in this manner, in-house
quasi-firms must earn zero profit (or better) if they are¢ allowed

‘to exist by rational management. This is true because the

pr .mary sector substitute is returning zero profit to its owners

"as part of the price it charge= for its services. The guasi-

firm, if it is at least as efficient as the primary firm, must
pur-hase the same amount of inputs (e.g., capital goods, current
goods, services, wages) as the prlmary firm. The difference
between the primary firm's output price and the secondary firm's
cost should equal the profits of the prlmary firm.

Arrow and others1 have argued that flrms 1ntegrate
vertically, partly to economize on the information flows -
necessary to coordinate complex productive activities. ~Managers
have learned that "hands-on" access to both upstream and
downstream information is a prerequisite for effective control,
and that the communication gaps, time delays and uncertainties
are ofter intolerable. The small  hotel discussed previously may
find that it cannot tolerate the lag or delay in dealing with an
outside firm, and instead decide to produce accounting service
internally whére management can exercise faster and better
control. This phenomeron is.well known in the advertising
industry, with firms discovering that it is cheaper to build an
in-house agency rather than purchase services from an outside

‘'vendor. There are now two quite distinct yet similar advertising
_industries--a primary and secondary. Thec:same phenomenon. is

occurring in electronic data processing (EDP), where both time-
sharing firms and extensive private data processing and
telecomnunications networks exist.

It is precisely this phenomenon that is expanding the size of
the secondary information sector. The informational requirements
of ncainformation firms are increasing, partly because better

~infoimnation leads to more efficient and productive use of

resources, and partly because- bureaucracies tend to develop a
life and momentum of their own. And as those bureaurracies are
born, they in turn generate their rown requirements for
information both from within and without the firm.
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One of the more illustrative cases of a gquasi-industry is %o
imagine that there exists in the primary information settor
‘something called a "Reservations industry." The hypothetical
industry sells its services exclusively to other industries:
airlines, trains, hotels, box offices, and automobile rentals.

It maintains a n. tiqnal high-speed data network, distributed .
computer facilities, and an extensive system of hard copy,
facs1m11e, and CRT terminals which it leases to its customers.
The reservations industry also maintains a large staff of systems
analysts, programmers, and salesmen. The service is so good that
no firm builds it own reservations system--all such services are
purchased from the reservations indudstry. As new firms join the
reservatlons systém, they are linked into a national network with
nothlng more than a change in software and distribution of some
new terminal equipment. Each new customer hence gains the scale
economies implied by a natural monopoly. .

There is’‘no such industry in the primary sector. It is at
present entlrely a creature of the secondary information sector.
But its existence as a hidden quasi-industry makes it no less
interesting/from an analytic viewpoint. And its omission from
the information accaunts would be unfortunate, for it represents

"both a significant investment of economic resources: and. an
innovative way for far-flung transnational industries to conduct

their business. A& casual glance at magazine advertisements will
reveal that auto rental firms don't sell transportation, hotels
don't sell room service, and airlines don't sell safety

per formance . Rather, they emphasize timely and efficient
reservations, executed through a global information netw“rk.

<

Information Qua31—Industr1es: ‘Measurement

The strategy adopted i- measurlng the secondary information
sectoa is to tear firms apart in an accounting sense into an
information activity and a noninformation actlv1ty. The
informational side of the firm sells its services on a fictitious
account to the noninformation side.

The noninformation part of every firm has well-~defined
inputs. For example, a steel firm buys iron ore, trucks, cranes,
smelters, rollers, factories, and warehouses. And it hires
furnacemen, smeltermen, pourers, cranemen, derrickmen, and
drivers. The noninformation side of the firm does not purchase
any resources for producing informational services. Similarly,
the information side of the firm only purchases informatien-
producing resources, such as computers, office buildings and
telephone service. The information side of the firm has no use
for matter and energy unless it is directly necessary in
producing 1nformatlog services.

The quasi-industries-list=d in Table 9.1 are not easily
separable into accountlng units becsuvse few firms keep such
records and because quasi-firms .share ccmmon facilities. For,
example, it would be quite difficult to break down the allocatlon
of the Sears office building into its constituent information -
quasi~firms, even though all the space is used in the provision.
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of information services. Certa1n 1mputat10ns can be made, si
the technologies of the primary sector counterparts are well;
known. If a secondary information industry hires a printer,;
lawyer, or programmer, wages can be clearly allocated to the
“printing firm," the "law firm," and the: "data-processing firm."
However, this exercise is not necessary to measure the sg¢Condary
sector's share of GNP if we can make ohe’simplifying asgumption:
The information quasi-industries as a group can be saidfto
exactly consume all the information fesources purchased by the
firm, i.e., (i) the-wage service- (employee comoensatldn) of all
information wor&ers, as defined in.Chapter 7 and measured in
Table 7.10; (il) the capital services of information qachlnes
such as computers, copiers and printing presses, measyred as

nce

e

" capital consumption allowances or depreciation, and (111) a 5

specifiable portion of the intermediate inputs of the'enterprlse,
such as, telephone service, office space, paper, and fany -
information: goods or services that are not produced ?y the quasi-
industry but instead are purchased from the primary information- °
sector .’

r’

How the enterorise distributes'these resources among its

" various information quasi~firms is a matter of its/own discretici

for which we have very little information. But wejcan
unambiguously state that all the information inputs of a:
noninformation firm are consumed entirely by the quasi- f1rms.
Armed with this &implifying assumption, we can noj measu&e the
value- added portlon of the secondary 1nformatlonjsec RO)

f

r’ ' .

In th~ next section the share of GNP origingting in the
secondary 1nformatlon sector is measured. Note/that this share
is conceptually and empirically distinct from t é primary
information sector. . - f
Gross Product of the Secondary Information Sector

7

The first two 1nputs discussed =bove are.components of value
added, and directly enter the estimates of gyoss product in the
secondary information sector. Intermediate purcheses of goods.
and services do not enter the value-added adcount- they will be
discussed separately in Chapter 10 when we estlmate output prices
for the quasi-industries' services.

;
/

) The returns to information Jlabor and capltal factors of
proéuctlon comprise the follow1ng items f ¢

'(i) Employee compensation_of 1nfornatlon workers,
(11) Labor income of.proprietors and unpaid fam11y
workers per forming rnformatlznal tasks, and

(iii) Capital consumptlon allowandes taken on 1nfor—
mation machines. . :

-
¢
'y
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By assumption, all indirect business taxes, profits, rental
income, and the like, are allocated to the noninfcrmation side of
the firm. For example, all the profits earned by a steel firm
accrue to the noninformation sector, even though a portion of the
value of steel originated in the provision of information

‘services. ‘ ’

Two other methods were considered and rejected. A more
inclusive method is to allocate a portion of profit-type income
and taxes to the secondagy information sector. In the
Schumpeterian tradition,” one might allocate those profits which
are deemed supernormal-~-higher than the competitive rate of
return on capital--on the assumption that they'were earned on
informational "advantages -gained by the firm's research and
development, marketing, planning, or control activities. This,

‘methnd assumes that manufacturing technologies diffuse fairly

rapidly in competitive settings. When a manufacturing process is
protected by patent, or where entry into an industry is barred
for. some institutional reason, a technical advantage can generate
monopoly profits for the firm. But more often, it is the '
informational advantages such as advertising,'vertical
integratign, concentration, and better."internal organization
whicn contribute to profit levels higher than normal, net of
technical differences between firms. Schumpeter's views of -
oligopoly are that a firm's supernormal profits are associated
with temporary advantages accruing from innovativeness and’
superior technology. FEirms that cannot maintain an information-
rich environment are soon eclipsed by more aggressive entrants in
a cyclical "creative destruction." The old oligopolist soon
stops earning supernormal profits, and instead receives only the
competitive returns. In Schumpeter's, view, the secondary sector

should include all supernormal profits, as rewards to knowledge.

We have adopted the most restrictive definition of value
added in measuring the secondary information sector. No
corporate profits of the noninformation industries enter our
seécondary sector ‘accounts. This was done for two reasons: (i)

" the entire study tends to err or the side of caution, and (ii) it

is very difficult to separate normal profits from excess profits.
[one study that is suggested by this discussion is to estimate a
firm's profits as a function of the secondary information
activities. Within a homogeneous industry, variance between

‘firms' profit margins might be explained by differences in their

internal planning bureaucracies.]

Table 9.2 shows a summary of the gross product originating in
the s-.condary infermation sector. The public and private
bureaucrariec’ are measured together to produce ;a consolidated

~account «f the secondary sector. .The table is directly

comparable to Table 4.10 on the primary sector gross product.

In 1967, approximately 21% of GNP originated in the secondary
information sector--18.8% in the private bureaucracies and 2.4%
in the public bureaucracies. Of 'the $168.1 billion in value

., added, some 83% ($139.4 billion) originated in compensation to

information workers and 3.5% ($5.8 billion) represented
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Table 9.2 ~Gross Product by Industry Total arid by Components, in the Secondary Information Scctor 1967.
. [Millions of dollars] .

Total Secondary |Information
valued information | percent of
added value added total

Allindustries, total (GNP) . ..eviuiiiiirnrneerneanannes PR 795,338 168,073 218
Employee COMPEMSAION . .+ 1\ ev v eenenseenennnensnsrneaeeenens 467,240 | 139,405 . 298
Profits and proprietors’ ncomed . ... .ol 160,508 22,848 14.2

C:pitﬂ CONSUMPLIon AOWANEES « o\ vvvneare e enerrnreneerneasranaans 68,895 5820 84 .
[0 70,7 A PR N et s 27940 | ] 0
PrAYALE $0CHOE .+« <. eoe e i e g  dyosg | 149338 211
Employee cOmMPENSation « ... vevereneneninteeinediiiirireneene o, 382.2 |- 120670 316
Profits and Propiietors’ iNCOME « v oot ovvv v innannnes e .. 160.5 22848 142
“Capital consumption allowances ....... P " 68.9 5.820. 8.4
Other........... e ettt it et it e 97.9 0 L 0
Agticulture, forestry, and fisheries ... e e 26,733 467 1.7
Employec compensation ...............t e e e 3,706 256 69
Profits and proprietots”income ........... N et 12,790 " 189 0.1
Capital consumption allowances .........ovviuereeccnnne ST . 5670 Do 0.0
D S PP 4,567 0 0
MINEIE ..ot U 13,886 1512 109,
Employee compensation ............ e e - 5,188 1,117 215
Profits and proprietors’ income « ..« .ooovrv e e e PR e 4,288 136 3.2
Capita. consumption allowances ..........ccoovnnns e e 3,265 |. 259 19

COMther e PP PRI . 1,134 0 0
Contract construction . .2 ...... S PP 36,0021 13,243 36.7
Employee compensation ..... e et e 26,600 9,702° 36.5
. Profits and PrOPrietors’ iNCOME « et vvrreraaaaeesesnnasnncesoneoss 6,360 1819 28.6
. . Capital consumption allowances ... c.oooviiiicaiiies et iieans 1961 1,722 878
S TP P PR RPRS: 1,181 0 0
MANUTRCIUTNG ..« oeveseneee e iaennnn Ll TR P 223,729 | 57880 25.9
EmMpIOyce COMPENSAtion . veevveeeersearnnnnsees e ) 152,265 54,668 359
Profits and Proprictors’ MCOME « ..o vvutvenrreerereeacreaaneareansans 36,316 11N 3.2
Capital consumption allowances . ......vvviuiii ittt i 17,354 2,051 11.8
OIREE « vttt cineeceeeaonensesannaesnansaanasiiens P 17,7194 .0 -0
NoNAUIAbIE BOO0AS « v ovv v evernnenannnnansses e P 90,595 21,044 23.2
Employee compensation ............ e et eacaeeresortossacasacananos 55,793 19,504 35.0
Profits and Proprietors’ iNCOME . ... vvvviiereeerennnannaaseoeceaanns 15,046 374 ! 25
Capital consumption allowances . .......c.ovvveeiiiaareaanns P 7,336 1,166 15.8
LT R RRRRE PP e eepeee - 12,360 | - 0 0
Durable g00dS ... .. ieetie i e 133,134 36836 211
Employee cOmPensation &« ..ovvveeeerssnneeraeraraaneeeens e 96,472 35,154 5.4
Profits and Proprictors’ NCOME « ..o v vvveveerereeennrenneance s . © 212170 797 3.7
Capital consumption allowances . .....oooiiaiiaiiiennn e 9958 . BBS " 89
Othet......... PP s 434 0 0
Transportation ....... DR : 32,040 8,115 25.3
Employee compensation .......c.ooeeiieen ettt s S " 21,809 7272 333
Profits and PrOPrElors’ HICOME .. .v v vuusensrnennteeinnseeenenniiins 22140 0 522 236
Capital consumption allowWances .« .. ...ovevettinaraaiat it . 4,745 321 ¢ 68
OHEE .« » & v s oo e e e e et e e e e e e Co32m ol o
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Table 9.2-Gross Produir by Industry, Total and by Components, in the Secondary Information Sector, 1967--Con.
\ © {Millions of doHars}
. \ ° Total Sucondzuy Information
\ value information | pereent of
\ added vilue added total

Communication . ... .......... ..\ ...................................... . 17,632 0 0
EANPIOYEe COMPEMNILGN LN L u et ettt aian ettt 7,703 0 o

Profits and propreton’ ancamd .ol 7 4,401 0 0

Capital consumnption zllowance 2,462 0 0

Other... ... e 3,066 0 0

Ele tric, gas and sanitary services ... .... 18429 2512 14.2
E mpluwc; compensation .. .. .. T N 5918 2467 41.7

Profits and proprictofs’ income .. ... ) 4885 34 0.7

Capital consuisption dlowances 3,693 11 3.0

Other veeni i i 3,933 0 0

‘Wholesale and retail trade -« ..., .. PN 129,863 42447 327
Ny Employec compcnlunori ....................................... QRN 73986 32,279 436 /.‘l

Profits and proprictors®income ) ' 23536 9,585 40.7 .

Capitai consumption allov ances : 6,680 583 8.7

(6 11171 S R N i 25,661 0 C
Finance, insurance, and realestate ... ... vveiienen s 108,840 3,341 E!.l
Employee cumpcnsuinn PR  C 22,364 1,943 8.7

Profits and proprictors' income ' 36811 1.084 29

Capitz! consumption wlowances 16,754 314 19

OIher it it e i i 32911 0 0

T 2.2 103 86992 19,204 22.1
Emnployee Compensation . ... ....vuvuiiiiiineanas 53.871 10523 19.5

Protits and proprcton INCOME .. vttt e e i r e i aeaayoos s ianas 23.39% 8.244 1382

Capital consuniption alluwances 6,311 437 6.9

[ 14 V-3 S P N . 3411 0 0
Government and gOVErRMENT eNICTPIISES + v oo v v v avre s e eie s cniesans 958217 187735 ) “19.6
Employee compensation . .v..oveereeeeneaoas e e 93,790 18,735 20,0
Profits and propsietors’ iMEQIMIE +« o v v vvveenvnetovnnreranih e iea. 1,962 0 )

Capital constmption 1llm\ ances . ' 0 0 0

Othcr .......................... P 75 0 0

Gcngra'. ZOVEEMINENE . L ottt v it e et e iena it eaanenansearsosas 85,087 15958 18.8
Eiployee compensation ... h i e A W 85,087 15958 18.8
Profits and proprnetors’ income ) 0 0 0

; Capital consumption allowances ’ 0 0 1]

{ [0 1Y S PN P 0 "0 0
Restofthe world®. . .......... PP 4,510 s17 115
Employee compensttion oo veviin i iiiii oo 40 453 -

Profits and proprictors”income 3,606 64 1.8

Capital consumption allowances 0 0 0

Other .. .ivuiiiiiinrreneaenns et re e 864 V] 0

. Statistical adjustment . ... .. L. iiee PPN SN e e : 80s - -

Bprofits and Proprictor’s Income ™" inclides all corporate profits and retained carningsiof partnerships, The mlonn ation cum-

pomnl includes onld the income of propoetor’s who perform an information role. (1.e. selecyed managers)

‘Other' meludes rentals and indirect busioess taves,

c“Rcsl of the World ™" uwludes the rest of the world industry and the houschold industry,.

Private sector reported in tallions of dollars,
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apreciati§n charges. taken on information machines. The balance
‘was earned

by proprietors performing information tasks.

For all\poninformation manufacturing industries, nearly ?26%
of value added originated in the provision of in-house

"information services--again mostly in the form of employee
' compensation.| Similar ratios were found in the transportation

sector (25%), \the trade sector (33%), and the service sector
(22%) . Co

Agrizulture| reported the least secondary information (1.7%),
a curious item &onsidering that information plays an importart
role in farming. The bulk of farm information is not gener ated
internally, byt driginates in the private and public '
bureaucracies. rivate chemical fertilizer, seed, and feed
manufacturers maiptain extensive research programs in farm
management. Informational support, in the form of brochures,
booklets or extensive help offered by technician-salesmen becomes
an important part of the product's value and price. The public
bureaucracy also s“Pplies a tremendous amount of free information
to the agricultudre ‘sector. 1In Appendix 8 (Vol. 8) we see how
extensive the Deparﬁment of Agriculture's information services.
have become. - This d&:ect public information subsidy is unmatched
in any other_ sector,| except for .nuclear energy and health

3

. research. \

The penetration ok information machines as.a source of
secondary value addediis clearly seen in the nondurable
manufacturing sector, where k6% of all depreciation is takern on
computers, communicatipn eguipment, copiers, typewriters and

‘other office machines.\| The durable goods manufacturing sector

(without the printing ipdustry) allocated 9% of all capital
depreciation to information machinei. By contrast, less than.
0.4% of depreciation in\the agriculture sector was informational
in.origin. | \

_ Table 9.3 shows secondary gross! product originating by
industry. It is directly\comparablie to Table 4.9. Certain
industries, such as chemicals, apparel, fabricated metal
products, and transportatipn are heavily laced with information.
Others, such as tobacco, electrical machinery, ard motor vehicle
manufacturers are still rel tivelylj,nventional with respect tc¢ a
buildup of secondary information activities. :

» \

n

N
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" .Table 9. 3—Gross Product Originating by Industry in the Secondary lnfo}_n_\ulion Scctorv, l967-(’.onl,./”
[Miltions of dollars}] o

Total Sceondary  {Intormation
value information | percent of
added valué added? total

Government and BOVEINMENT ENLEIPIISES .« . ..o uieuiuauinn e conanee st 95,827 18,735 . 19.6
L L £ I R 40,559 7,693 . 19.0
General BOVEINMENt . ..o.vuvevvne.. e e © 35865 £357 17.7
GOVErNMENt EAMEIPIISES L.\t tvttt ittt aa e st .. 4,694 1,336 28.5

Stateand focal .......... e P 55,268 11,042 20.0
General BOVETMMENT . ...vvnniiiut o irenataiuantsaeeaaanannnes 49,222 9,601 19.5
GOVEINMENL ENMEIPIISLS .« .o\ttt t i et ats sttt 6,016 12441 71 23.8

Restof theworld ....... R PP GO OO 4,510 . 517, 11.5
Statistical adjustment .......... S PR P 805 | - - - -

81ncludes labor income of information workers and capital consumption allowances on information machines.

Table 9.4 shows the components of secondary natlonal income.
Note that all rental income, profits and interest are zero. The
business. and professional proprietors who were not in the primary
information sector were, upon further investigation, found to
perform a variety of informational tasks. The reader is referred
to Table 4.6 for a line by line comparison of national income
.orlglnatlng in the primary and secondary information sectors.

Table 9.4 —~National Income by Type of Income of the Secondary Information Sector, 1967

Millions of dollars]

” Total _S;‘condu'xy Information
national | 1" 0”,"3“:"3 percent of /
income” nationa : total

. income !
N2UONAIIMCOME « - . o v e et an et e e e e e e e e . 655,808 162,253 24/
Compcnsatit;n of employees ... .. e e PPN 471,915 139405 | - 2'/.5
Private .. .vouenenn. e e e e 376514 120,670 32.0
o MDY, o e e e et i e e, 18.842 3,348 17.8
Government Civilian. .. . ... RPN [P ’ 76,559 15,387 20.1
.Propriclors' TCOIMIC « o e e ittt s ceeea e aaenaseasnnnans . A, 60,974 22,848 315
Business and professional. ... ... ...t B P P : 48,894 22,659 46.3
FAI™ + oo e e e e e e e 12,080 189 1.6
<

Rental incOme Of PETISONS . . ... .vv vun e eerennneneeneenes S e © 19,73 0 0
. (forpora(c profits and inventory valuation adjustments ... ......... ...l » e 79,261 ' 0 0
. Netinterest ...... ST e e 24279 0 0

¢ < d
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TABLE 9.5: VALUE ADDED COMPONENTS OF THE SECONDARY INFORMATION SECTOR (20 ORDER)
/ ‘ (§ Milliong, 1967)

| ‘ . CAPITAL TNDIRECTY TOTAL SECONDARY
/ o EMPLOYEE NET CONSUMPTION  BUSINESS  PROPRIETORS' INFORMATION
] : COMPENSATION ~ INTEREST  ALLOWANCES . TAXES INCOME VALUE. ADDED
!TOTAL SECOUDARY INDUSTRIES 139,405.0 0 5,820.3 9 12,848,0 168,073.8
[ Total Private Sector 120,670.0 0 5,820.3 0 21,848.0 149,138,

| fotal PublicSector 16,7350 0 U 0 18,735.0

/ AGRICULIURE, FORESTRY, FISH 256.0 0 2. ) 1800 1.3

[ MINING & REFINING 2,391.0 0 N4 0 141.0 2,849.4

| ‘ ‘

{ CONTRACT CONSTRUCTION 9,762.0 0 1,nLs 0 1,819,0 13,425
MANUFACTURING 53,384.0 ‘0 1,993.0 0 1,166.0 56,543.0
Non-durahle goods 20,9990 0 958.4 b 435.0, 22,3024
Food products 4,569.0 0 563.0 o0 116.0 5,248.0
Textile & tabacco products 4,102.0: 0 §5.6 0 1290 4,296.6
Cherical products ‘ 5,421.0 0 200.1 0 18,0 5,266.1
Non-durable manufacturing 1,211.0 0 129.7 0 151.0 1,491.1
Jurable oods 32,475.0 0 1,034.6 N 7310 34,240.6
Lumsor,Wood, pager products 3,465.0 7 0 248.2 0 42,0 3,955.2
Primary iron & steel 4,154,0 0 167.7 0 : - 28,0 4,109.7
M1sc durable manufacturing 5,543.0 0 R [ - 195.0 5,821.4
Machinery & eguipment 6,893,0 b 202.2 0 164.0 7,159.2
Electrical mach & equipmert 3,487.0 0 109.3 0 A4Lc 3,638.]
Transportation equipnent §,933.0 0 3.8 0 60.0 9,218.8

| TRANSHORTATION ' 7,220 0 314 0 522,0 B,115.
Transportation b warehousing 7,272.0 0 N4 0 . 522.0 8,115.4

o . W/
UTILITIES (incl Gov't enterprise) ‘ 5,244,0 q ' 110.8¢ o0 3.0 5,388,8
TRADE 2,219.0 0 .1 0 9,585.0 02,4467
REAL ESTATE L4740 0 8.3 0 1,001.0 2,764.3
SERVICES 10,992.0 0 e 0 N ENAE 19,780.9
ot INUSIRIES S 3.0 [ T - 64.0 5170
GENERAL GOVERNMENT 15,9580 ] 0 0 bl 15,958.0
Federal Government Wages ' ¢ 0 ¢ ' 0 6,351.0
State & Local Wages ,601. 0 ] 0 0 9,601.0

6 xtTpuaddy O3

v
A ' !

a; L . . ; '
Zero by definition. ALl net interest and {ndirect business taxes allocated to non-information.
: 1

b
working in non-intormation Lusinesses.

“Incluces REST OF.THE WORLD and/"HOUSEHOLD industries,

Propi.ctizs’ income includes the income of adninistrative managers and sefacted *unpaid family' (e.q., cashiers)
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Final Demand for the Secondary Information Sector

The sales of the secondaty-information industries to final
markets include only two recognizédble and measurable items:
(i) the exports of royalties and management fees by the R&D
quasi-firms, and (ii) sales of R&D contracts to the Federal
Government. 1In addition, Federal, State, and local governments
maintain their own in-house seconrdary industries, as discussed in

Chapter 8. The employee compensation of information workers who

are erployed in these secondary goverrnment industries are also

included.

In 1967, the .final demand for secondary information services
amounted to only .$27.4 billion: or 3.4% of GNP.
va.summafy pof the major components of GNP. ‘

-

Table 9.6 —Gross National Product of the Secondary Information Sector, 1967

[Miltions of dollars)

Table 9.6 shows

Total Secondary | pformation

final mfor.m:luon percent of

demand final total
de nand

GO UiBiona’ PROUUCT « o+ er e s es e eae e et e eeaeneenes 795,388 | 27,440 3.4
Personal consumption expenditures FR N I R R 490,358 0 0
Gross private dOmMestic INVESTMENT ..+ verieeneen e na e sanet s 120,829 ‘ 0 0
Ned €xports of 00ds and SEIVICES ..\« vvvueerennrenranneenen e e 4,937 1,586 32.1
ROYAUES « e vv e evvnnrmenrseeremmnnsneeannaseeetotieasrnsc st na.| « 1,586 --
Governmént purchases of goods and services® .. ... e e e 180,188 25,854 14.3
Federal secordary information purchases ....... Y n.a. 14,812 -
State and local secondary information pwchases. . .o ovvnin s ’ na. 11,042 -
Statistical adjustments ... ......... .. e e e e e et e e s -924 - -

ES

81y cludes federul purchases of R&D tfrom non-information indnstries and employce compensation of information workers in

the secondary gov't. information industfies. (See chapter 8.)

(i) Personal Consunption

No personal consumption expenditures could be identified
- A hypothetical

as originating with the secondary industries.

example of such a household purchase would be a retail store

charging a transaction fee for placing a catalog order or a major
gasoline retailer charging a fee on credit card transactions.
These.vypes of explicit charges are minimal, and are assumed to

be zero.

(S
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(ii) Gross Capital Formation

All gross capital formation in information stru~ztures and
machines occurs as part of the primary information sector. When
a noninformation industry invests in an R&D lab, or builds a
computer facility,.the output of the relevant construction or

_manufacturing industry in the primary sector is already allccated

to primary GNP. That is, all sales of computers appear on the
GCF account in Chapter 4, regardless of whether they were
purchased by primary or secondary industries. An alternate
method of producing the GCF account is to split investment by
type of purchaser. All information capital purchased by the
primary sSector would be kept distinct from information capital
_purchased by the noninformation industries. This method was
ejected as overly cumbersome. Instead; only depreciation
allowances on the value-added agcount were separated into primary
and secondary industries, as shqwn in Tables 4.10 and 9.2.

(iii) Exports of Royalties and Management Fees

Chapter 4 contained a discussion of .royalty and A
management fees sold by the primary information sector. These
exports covered only "unaffiliated foreigners," or sale of
royalties to foreign-based firms not connected to-the U.S. firms.
The output of the secondary R&D quasi-firms represent the sales
of royalties and management fees from U.S.-based multinational
firms to their foreign subsidiaries. These direct (affiliated)
sales are simply intrafirm, transfers of knowledge for which an
explicit. charge is made. These transactions place on a real
account the types of fictitious sales that we have been ascribing
to the quasi-industries. o

Most industries export only a minor amount of
intellectual property to their affiliates, with the chemical,

" petroleum refining, motor vehicle, and aircraft industries the

leaders 'in such transactions. Among the service industries,

commissions earned in wholesale trade and brokerage and on real

astate transactions account for over $400 million in direct
exports. A variety of business services sold to foreign _
affiliates or subsidiaries accounts for another $278 million. In,
all, affiliated U.S. firms expcrted $1,568 million of

technological or organizational knowledge in 1967. :

(iv) Secondary Information Sector Sales to Governments

Federal, State, and local governments are final consumers
of very few secondary sector outputs. The Federal Government
purchased $8 billion in R&D from noninformation aindustries..
These. sales are defined as outputs of the R&D gquasi-firms within

poninfogmation industries: No other dicect transactions are
identifiable. '
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, The outputs of the secondary industr«gs' R&D
establishments are sold on real account to the Federal
Government, as opposed to the fictitious account of an intrafirm
sale. Table 9.7 shows an overview of these R&D outputs. A more
detailed look is available at the 108 order in Appendix.9 (Vol.
8). Another portion of secondary final demand includes the wages
and supplements of government information workers in the various
"secondary government industries" discussed in Chapter 8.

A totally unrecorded output of the secondary information
industries inrolves "information products" purchased as part of a
contract by the Department of -Defense. DOD became concerned
recently with the vast proliferatisn of redundant and conflicting
management centrol systems and reports that are generated both by
the Department and its contractors. In 1966, Deputy Secretary
Cyrus Vance met with top industry leaders to discuss the problem.
The select group estimated that:

"...the multitude of paper studies, reports, management
plans and related management requirements represented at
least one onut of every seven contracted dollars....

and there appears to be general agreemént‘among'both
industry and Defense Department management that the
estimate 'is realistic.  In FY 1969, this estimate 3
represented 4.4 billion dollars of the Defense budget."

The "related management requirements” cited -above include
users' manuals on operating weapon systems, documentation, and
other information products which are provided jointly with the
procurement item itself. The cost of generating reports and
product data can sometimes double the. price of the procurement
item; and when training and education are included, the physical
item may represent a small part of the total system cost. This
fact is ignored in the accounts. ' ,

The secondary public bureaucracies spent $7.7 billion at the
Federal level, and $11.0 billion at the State and locgl levels on
employee compensation to information workers. These exclude all
government workers in the primary industries (e.qg., education,
postal service, printing). They include only- "management,"
"planning,” and other nonspecific overhead information tasks; and

they include a large component of the intelligence community
wages. ' :

TIME SERIES OF THE SECONDARY INFORMAT$ON SECTCR

Measuring the growth of the secondary information sector
poses some severe methodological, difficulties. ‘The National
Income Accounts offer no insights, since the secondary sector is
entirely a nonmarket entity. However, a strategy was develcped

The first step in producing a time series of the secondary
information sector is to establish the 1967 secondary national
income. This was done in detail, aggregating up the components

-



. TABLE 9,7: FINAL'DBMAND COMPONENTS OF THE SE<cNDARY SECTOR (20 ORDER)

(§ M.1lions, 1967)

GROSS .
PERSONAL CAPITAL PEDERAL | ol e,
_ CONSUMPTION  FORMATION NEP  DURCHASES ~ STATE FINAL - ot
) EXPENDITURES - & INVENTORIES EXPORTS  (R&D ONLY) PURCHASES DEMAND ‘ U
Total Secondary Industries C0 ) 1,586, L& 0 B0
~ Total Private Sector 0 0 1,586.3 71,1147 0 §,705.0 X
Total Public Sector 0 0 0 0 0 0 e
" AGRICULTURE FORESTRIES & FISHERIES - 0 0 2 4 0 6
NINING AND REFINING G0 0 6.8 1.5 0 178.3
CONTRACT CONSTRUCTION 0 0 12.8 191.2 0 . 204.0
MASUFACTURIEG 0 0 G 6SERT - 0 a2 L
Non-durable goods 0 .. 0 5.5 3,532 0 3,828.7 0
Food products 0 e 0 Copg 12 0 93.6 P
Textile & tobacco products, 0 0 5.5 1.9 0 14
Chemical products 0 0. 168.2  180.7 0 348.9 L
Misc non-curable manufagturing 0 0 7.4 3,339.4 0 3,376.8
Durable goods ' 0 ] W24 3,085.5 0 3,397.9
Lumber, wood & paper products 0 0 23,6 5.3 0 2.1
Primary iron & steel manufacturing 0 0 20,2 17.8 0 38.0
Misc durable manufacturing 0 0 (4.9 5.2 0 104.1
Machinery & equipment . ‘ 0 0 1147 7.5 0 193.2
Electrical machinery & apparatus 0 0 W4 2087 0 238.1
-~ Transportation equipment 0§ 0 104,6 2,690.8.. 0 2,7195.4
TRMSRIION 0 0 5wl 0 0
Transportation & warehousing , 0 ’ 0 .5 0 Al 0 9.6
UTILITIES {inc government enteiprises) 0 e 30.2 L5 0 311
TRADE o ) 2.3 0 0 92.3
REAL ESTATE ' 0 0 g4 2.3 . 0 §31.7°
STRVICES S R .2
REST'OF THE WOKLD o 0 0 0 0 0 0

-

The resources (building supplies, personnel) have

‘g Federal government £inanced $3.9 billion of RsD internally.
lue added in the secongry‘governmgqt gector,

alreas; been accounted as outputs of the primary sector and as va

.



-165-

of natlonal income ‘to establish-an estimate of 24.7%, or $162 253
million, as shown in Table 9.4. These national income data come
directly from two-sources: (i) the industry by occupation matrix
of employee compensation, and (ii). the capital flow matrix. We
cannot know at this level of precision what the components of
national income were for years other than 1967, since the two
critical data bases do not exist. However, we do know the total
number of ‘information workers--including both prlmary and
secondary sector occupations--discussed previously in Chapter 7.
Conceptually, total informational national income is a function
of all employee compensation and proprietors' income paid to the
information workers. A relatlonshlp between the number of

information workers and national income is given in the following
assumption: ' '

(1)

. where, LP, LS o= the primary and seCOndary information work force

Np, R° = the primary and secondary 1nformatlon natlonal
1ncome . .
Or, -an information worker in the primary . sector, ,Lp, '

receives income (employee compensation, proprletors .income) in.
‘the same proportion as an information worKer in the secondary
sector.” To make this assumpt*on work, we rely on the discussion
in Chapter 7 show1ng that the labor income of proprletors (who
primarily work in the secondary information sector) is equlvalent‘
., .to the employee compensation of those same workers in the primary
, sector. - We showed .that by 1mput1ng a4 "salary" to a proprletor
egual to the salary earned for equ1valent work in the primary
sector, nearly Y5% of "proprietors' income" can be explalned
away, leaving the -balance as returns to capital ownership. '

El{lc L
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The ‘assumption in Equation_l can be converted into Equation 2
as follows: :

Lt
where N = the estimate of secondary sector natiqnal income
-L L= Lp+s’ the sum of secondary and primary labor force (Ch. 7)
’ Nt = tofi. national income (National Income Accounts)
N = primary national income (Chapter 5)
)\ = cor‘rect'iori'-;‘.'fsa‘ctor (see text)

All the variables on the right-hand side are krown from either
published data or data generated in previous chapters. The :
equation was estimated for 1367, and produced secondary national e
income of $149,065 million, somewhat less than the known target ’
"of $162,253 million. A correction factor of 1.09 was applied to = |
"7 _insure that the series estimated using Equation 2. locked  into the. ..
~ nown 1967 secondary nationali income. Lambda can be:dispensed o

without losing the relative change of secondary sector, since it
is a constant. Hence, although the .actual magnitudes may be

_suibject. to a + 9% error, the ,relative magnitudes are correct over
time. T ' ’ -

i

- /

The procedure in Equation 2 was applied against the time :
series on-information workers, resulting in- an estimate of )
gecondary national income shown in column’ 1 of Table 9.8. The
table also contains summaries of primary national income drawn

. from Chapter 5. '

"The Secondary Sector Over Time ) '

The growth of the secondary sector is the growth of a
bureaucratic society. We can see very clearly from Table 9.8
five stages of bureaucracy between 1929 and 1974, and the
relationship between the bureaucracies and the primary -
_information sector. This section is an exercise in historical
cohjectuﬁe, and hopefully raises many more guestions than it

. answers. . :
We opén the story immediately before the Depréssion. The
_ primary information sector accounts for. 18% of national income, '
and the society as a whole is not yet encumbered by bureaucracy--
some 13% of national income originates in the secondary factor.
As the Depression develops, the secondary sector unravels and

O
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. TABLE 9.8: . 4 N ) \ 4
TIME.  SERIES OF NATIONAL INCOME ORIGINATING IN THE SECONDARY AND PRIMARY .
s INFORMATION SECTORS, 1929 -~ 1974 \
($M, Current) NS . NS ' ,\
SECONDARY AS PERCENT AS PERCENT PRIMARY NATIONAL
NATIONAL _ OF TOTAL OF PRIMARY INCOME AS. A
INCOME . NATIONAL NATIONAL PERCENT OF TOTAL
_YEAR " (NS) INCOME INCOME NATIONAL INCOMEQ
©1929 . 11,421 13.16 72.10 + . 18.25
1930 10,273 . 13.63 72.18 18.87
1931 6,976 11.69 56.78 ) 20.59
1932 3,830 ~ 8.95 © 38.96 o 22.97
1933 - 3,686 9.14 40.11 o~ 22.79
1934 . 5,468 . 11.07 52.79 20.96
1935 . 6,948 12.15 61.02 . .19.90
1936 . 7,800 12.00 60.07 19.97
1937 9,898 13.44 72.31" 18.58
1938 7,905 S 11.73 58.42 . 20.08
1939 ’ 8,997 12.40 ‘ 63.88 19.41
1540 10,810 - 13.32  _ 72.04 : 18.49
1941 16,697 16.03 95.81 .16.73:
1942 24,709 18.05 115.73 . 15.59
1943 32,636 19.15 125.37 15.27 -
- 1944 35,063 19.20 120.56 15.92
O 1945 ‘ 32,979 18.17 103.51 17.55
1946 33,839 ©18.58- 104.13 17.84 .
1947 : 40,141 20.16 118.25 o 17.05
771948 47,723 21.13, ‘. 125.65 16:81
1949 - 44,005 20.08. . 108.96 ‘ 18.42
- 1950 - 51,163 21.07 116.14 18.13
1952 " 65,093 22.18 117.09 . 18.94
1954 . 67,775 22.20 107.67 29.61
1956 82,329 23.32 110.13 _ . 21.17
1958 * 85,555 23.07 100.77 22.89
1959 95,509 23.65 102.58 23.06
11960 99,314 23.75 100.38 , 23.67
T 1961 102,002 23.73 97.71 “24.29
© 1963 119,385 24.67 100.41 24.56
——1965 . 141,625 25.05 99,11 v 25.27
1967 - 162,253 24.75 93.28 26.53
> 1969 191,540 24.84 : 90.76 27.37
1970 ' 197,180 ) 24.51 87.19 28.11
1971 213,793 24.69 88.07 , 28.03
1972 239,058 24.99- 89.77 27.83
1973 276,275 25.68 - 94.19 T 27.26

1974 289,761 24.44 85.81 28.47

-

NS = secondary national income

a - . . . . .
For total national income, see Table 5.2, the full time series in
Appendix 5 (vol. 8), . .and Table 9.9.
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_almost vanishes. By 1933, only 9% of national income is
secondary, compared to a rise in the relative importance of the

_ primary sector from-18% to 23% of total national income. While

. the primary. sector seems to be fairly recession proof, or even
'mildly contracyclical, the secondary sector is the first economic
luxury to hit the street. Overhead management and secretarial
support is sliced out of corporations; state and local government
bureaucrats unprotected by tenured positions are laid off;. excess
‘clerical fluff is squeezed out of proprietorships. The '
_bureaucracy is downwardly elastic with output. During the period
1929-1933, the secondary sector shrank from 72% of the primary
-information size to 40%. . '

It could have receded farther except that the Federal
Government began legislating and implementing a variety of
national recovery programs. The new programs required planning, -
_ management, coordination, and clerical support--all elements of
the secondary information sector. By 1934, as Federal programs

were in full swing, the secondary sector turned around, ‘climbing
from 9% of national income up to 1ll%.

The next period, spanning years -1934-1940, was. a time of
adjustmengnd cpnsolida{ion.for both information sectors. - The
primary sector held between 19% and 20% of national income, which
tripled during these years. The rate of growth of the pPrimary
sector, then, was Jjust equal to the economy as.a whole.  ‘The
bureaucracies fared about the same, inching up from 11% of
‘'national income to about 13%. In current. dollars, the output of

the secondary sector rose from $5.5 billion to $10.8 billion. At
_the start of the period, the secondary sector was around half the
size of-the primary sector. 3y the. end of . tHe period, it was 72%
the size of the pPrimary sector,.regaining its pre~Depression
level. The. second stage marked the mustering of both private and
.public. bureaucratic impulses, which began to acceler-ate as the

;‘3'§;S: entered World War II. ‘.’ . -

. The third period spans the war years, 1939-1946. The war
brought a boom economy, with GNP increasing: at a_ lcompound rate of
11% (3.6% constant). By 1939, the economy had regained its 1929
level of output, at around $205 billion’ (constant 1958) dollars,
and the wartime economy was being geared up. Between 1939 and
1941, the bureaucracies jumped from 12% of national income to
162, while the primary sector declined from 19% to 17%. As the’
war ensued, the private and public bureaucracies increased to 19%
of national income, surpassing the primary sector for the first
time. It was during the war that planning and coordinating
information produced in support of noninformation activities was
‘recognized as more important than the actual production of
information goods.and services for market exchange.. Betwéen 1943
and- 1945, at the hajght of the war effort, the secbndary sector
grew 25% larger than the primary information . sector. T

With the war over and the armies returning to the private:
sector, the United States entered the fourth stage of .
bureaucratic development. Large organizatdions--~and organization
men--were accepted, cherished, and nurtured in-the private \
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sector. Corporations grew very rapidly, not only in output but

.in the sheer size of headquartérs' staffs. Between 1946 and

1956, the national income originating in the secondary sector
expanded at around $7 billion per year, exceeding the growth of
the primary sector by a large margin. By the close of the fourth
stage, the secondary sector accounted for almost one ouarter of
total natlonal income.

The fifth and present stage (1958-1974) involves the computer
and computer technigues. The manufacture and sale of new
information machines and services advanced the size of the
primary sector from 23% to nearly 29% of national income. The
secondary sector held its own at between 23% and 25% of national
income. While national income overall, and the 'primary :
information sector in particular, 1ncreased at a very rapid pace,'
the bureaucracies seemingly reached a steady state during this -

. peL;od._ The secondary sector shrank relative to the primary

sector, from & high of 125.65% the .size of the primary (in 1948)
to. a low of only 85% the size of the primary sector by 1974. Two
phenomena coincide here: {i) primary information industries are

selling more gocds and services to the secondarv industries, and

(ii) some secondary 'quasi-industries" are spinning off and
joining the primary sector.- Much more can-be made oﬁ-ihese data,
if a w1111ng researcher wants to 1nvestlgate them in. detall

Net Growth Over Time

Figure 9.1 and the assoc1ated data of Table 9.9 show a .
complete time series of primary ang secondary components of
national. income.

o~

|
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TABLE 9. 9:

TIME SZRIES OF NATIONAL INCOME ORIGINATING IN THE INFORMATION SECTORS 1929-1974

($ Billions, Current)

THE INFORMATION SECTORS 2

TOTAL S
PRIMARY .SECONDAPY - INFORMATION TOTAL

NATIONAL  NATIONAL INCOME NATIONAL GNP

YEAR INCOME INCOME NP + NS INCOME (IN BILLIONS)
1929 15,841 11,421 27,262 86,795 103.4
1930 14,232 19,273 24,505 75,382 90.7
1931 12,286 6,976 19,262 59,669 76.1
1932 9,831 3,830 13,661 42,785 53.3
11933 . 9,189 3,686 - 12,875 40,312. 55.8

. . M

1934 : 10,385 5,468 15,853 49,415 ¥ 65.3
1935 11,1386 6,948 1,334 . 57,208 ' ° 72.5
1936 12,985 7,800 20,785 65.013 * g2.7
1937 . - 13,687 9,898 23,585 73,650 30.7
1938 13,582 .7,905 21,437 . 67,3172 85.0
1939 14,085 8,997 © 23,082 72,564 . 90.8
1949 15,005 10,810 ) 25,815 81,124 100.0
1941 17,428 16,697 34,125 104,150 124.9
1942 21,350 24,709 46,059 136,923 158.3
1943 26,031 - 32,636 58,667 170,404 192.0
1944 29,083 35,063 . 64,164 ° 182,601 210.5
1945 31.859 32,979 64,838 181,489 .. 212.3
1946 32,498 33,839 . 66,337 182,101 209.6
1947 : 33,947 40,141 . 74,088 199,068 232.8
1948 37,982 . 47,723 . 85,705 - 225,860 259.1 .
1949 40,385 44,005 84,390 219,189 258.0
1950 44,055 51,163 . 95,218 242,826 - 286.2
1952 55,592 65,093 - 120,685 . 293,525 347.2
1954 62,947 67,775 130,772 305,238 366.3
1956 74,755 82,329 157,084 353,037 420.7
1958 84,902 . 88,555 " 170,457 370,807 448.9
1959 .~ -93,104 ' . 95,509 188,613 403,617 " 486.5
1560 . 98,935 . 99,314 198,249 417,973 506 .0
1961 ~. 104,389 © 162,002 206,391 429,761 523.3
1963 118,899  119,38% 238,284 484,026 594.7
<1965 142,903 141,625 . 284,528 565,434 . 688.1
. 3" 173,935 162,253 . - 336,188 655,617 796.3
: 1969 211,048, 191,542 402,588 771,071 935.5
1970 226,160 197,180 ©, 123,340 804,425 982.4
o197 - 242,763 213,793 456,556 866,020 1063.4
1972 266,295 239,058 505,351 956,771 . 1:71.1
1973 293,305 276,275 569,580 1,075,748 1306.3

1974 } 337,670 289,761 627,431 1,185,712 140%6.9

aSee Table, 9.8 for percents; see also Table 2/ in Appendix 9 (Vol. 8).
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\

Table 9.10 shows the growth of the primary and secondary
information sectors net of the general arowth in national income.
This table shows, on a yearly basis, where the two information

. sectors surpassed or.were exceeddd by growth .in the overall

economy. . .

The table is computed on current dollars only, since the
necessary deflators for the primary and secondary sectorS are not
reliable for the entire time series. The first three columns of
Table 9.10 ‘show +he difference between the primary and secondary
national income growth rate and total national income. Positive
numbers indicate' that the sector grew faster than total national
income. The table also shows:a comparison of the primary and
secondary settors to GNP. To complete tne comparison, current
growth rates of both’ national income and GNP are shown as columns
7 and 8. (For example, in 1929-1930, the secondary sector grew
at a net rate of 3.1% compared to nat ional income, and decreased
9.2%.) The same data are displayed more vividly in Figure 9.2.

P . »

Between 1929 and 1947, the primary sector exceeded the
overall national income growth rate in 23 periods, and lagged
behind the overall economy 14 times, The secondary sector fared
similarly, leading the economy 23 times and lagging during 14
periods. The primary and secondary sectors moved together as
complements during 10 periods; and moved in oppcsite directicns

"during 27 periods. '

Components, of the primary and the secondary .sectors can be
seen as substitutes, since they produce some services that are
cidentical in rature. If they are substitutes, then the two .
sectors combined can be measured against national income. Column
1 of Table 9.10 shows that during 31 of 37 periods, the :wo
information sectors combined grew faster than the overall -
economy. When thece data are compared to GNP the general
relationship is maintained.
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TADLE 9.10: NET GROWTH OF THE 740 TNFORMATION SECTORS CONPARED TO NATIONAL TNCOME AND GNP 192 - 19747

NATTONAL TNCOME CROSS NATTONAL PROGOCT " SIAPLE CROWTE TS
Both Primary Secondary . Both Primary  Secondary t Total  Gross
' Sectors . Sector  BSector Sectors Spétor  Sector National National
__ Period § Annum % Annum 1 Annunm ¢ § Mnnum_ % Annum 9 Annum Lncome Product

———

1929 - 1930
11930 - 1931
1931 - 1932
1932 - 1933
1933 - 1934
1934 - 1935
1935 - 1936
L1936 - 19
© 1937 - 1938
1938 - 1939
1939 - 1940
1940 - 1941
1941 - 1942
1942 1943
1943 - 1944
1944 - 1945
1945 - 1946
1946 - 1947
: 1947 = 1948
- . 1948 - 1949
| 1949 - 1950
| 1950 - 952
{ n 1952 - 1954
L 1954 - 1956
ARy Ve 1956 - 1985
N 198"~ 1959
Ww e e 939 = 2960
o ~ 1966 = 1961
1960~ 1963
S © 1963 - 1965
e 1965, - 1967 .
1967 = 1969
1969 - 1970
1970 - 1971
1971 - 1972
1972 - 1973
1973 - 194

-13.1 1.2
-20.8 16,1
28,3 04
- 4.3
17,0
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_Information and Productivity

The relationship between information and productivity has
"been often broached, but never measured. 1In this section, I
offer one index of product1v1ty in the secondary information
"sector. " The index is used to decompose the contribution of the
secondary sector to the general rate of inflation. This section
is but a cursory introduction which will hopefully be pursued by
future researchers. : _ ;

. In thinking through the relationship between information and
productivity, we shall borrow a useful concept from Egon
Neuberger. He suggests that 'an economic system can be divided
into information and production subsystems. : To simplify. the
model considerably, he further states that all goods and services
are produced in the production subsystem. The information
subsystem accounts for. .- o

, "...the collection, transmission, processing, storage, and

retrieval and analysis of economic data, the communication of®

orders or other signals, and the feedback necessary for the
evaluation ‘of decisions taken as a result of signals [and] is
a necessary input into every aspect of informational !
decision-making. The:larger the number of participants in

the economic process, the greater the division of labor, the -

more complex the technological processes, and the wider. the

assortment of goods and services an economic, system produces,

the more intensive the information: procesc becomes."

(pp. 132~ 133)

. . » t

: T . . .0
_ Like .the secondary information sector, the information
services described by Neuberger are not transacted in a market’
place as goods or services. Rather, they are produced and
consumed within firms, or occur in some other nonmarket,
(household or government) planning and decision-making context.
For Neuberger, the information and production subsystems 1nteract
in three ways: -

(i) The Input Effect. 1In the first case, the information
system competes with the production system for scarce resources
such as skilled labor or venture capital. Hence, the total.
-inputs available to the noninformational sectors of the economy
are reduged by the amount that flows into the information .sector.
In a two-sector economy, the amount of resources flowing to each
sector is determined by the relative marginal physical
productivities of the capital and labor in each sector and the

prlces (or returns) to each factor in each sector. Equilibrium.
is defined by the unwillingness of any to flow from one’ sector to
another. That is, the ratios of marginal physical products of
each factor to thée prices of~each fadtor are egual in both

- sectors. In equilibrium. the resources consumed by the
information sector will necessarily be denied to the Test of the
economy. Without any other effects, this "loss" will result in a
diminished output to the production sector of the economy.
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S {ii) | The Qualitative cutput Effect. The use of an

information system is indispensable to .an economy, and the N

gualitative effect captures one of the ways in which productivity
is enhanced. Simply stated, the use of information results in
translation of consumers' preferences or planners' preferences in
a "mix closer to the optimal.” Better communication within firms
increases output by reducing internal uncertainty; better
communication between consumers and firms results in a more

desirable gocd or service being produced; better communication

. between ccnsumers results in more market information being.

available, hence purchases that are more "satisfying." These are
all qualita@ive effects, since the society .as a whole does not
produce “more" goods, but rather more desirable ends are achieved
with the same. resources. '

- i

(iii)  The Quantitative Output Effect in the last and most
commonly discussed case, the use of Information is itself a

resource which enters the production function as any other factor - -

input. The] use of the information resource also contributes to

and capital. he last assertion lends itself to empirical-
testing, for it is nothing more than a specification of a .
production function or .a measure of "total factor._productivigy"
as advagcep by—Jorgenson and Griliches, Denison,’ Kendrick, and
others. ; ’ ' ’

"technical eif;ﬁiency, hence increasing the productivity of labor

Th% Wﬁhput effect” discussed by Neubeiqérhis amenable to

direct\eétimation using the data developed on the .secondary

information sector. ' Conceptually, "real output" of an economy
can be seperated from "information overhead inputs." Equation 3
shows the relationship more precisely. An index of productivity,

.H,, can be built by constructing a ratio ¢f real output to

information input. .

i «.'_;.‘;‘ ~ . . ) Ns
(3) Bl - NP _— Nn + NP - NP Nt + d

G
~ [}
NS NS + nP[ N
where, N = national income in the noninformation industries

(employee compensation of noninformation workers
plus profits, interest and rents)

N ' A

Np = npational income in the primary information secter

S R s s s R
N° = national income in the secondary information sector

t s s
N = total national income
d = depreciation

2.0

e
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The numerator, then, contains a modified version of GNP which
capturesonly real oqtput, includingg

(i) national ‘income originating in the purely
noninformational sectors of the economy; PLUS
(ii) the national ihbpme in the primary information sector
LESS an imputed cost of operating the bureaucracies within
primary sector firms. (This imputation is derived from the

.overall economy's .ratio of secondary information to total income.

It is a global parameter which can obviously vary between ‘
industries. A refinement of Equation-3 should determine more
precisely how large a portion of primary information industries’
income is bureaucratic in origin); PLUS '

(iii) depreciation taken on all equipment other than

information machines used in the secondary sector.
.-

The dencmihatgr contains three residual informational
overhead components removed from GNP:

(i)g the pure secondary information income; PLUS

(ii) ‘the imputation of secondary-type income originating in
the primary ‘information industries; PLUS

(iii) depreciation on information machines used in a
secondary actiwity.
This index was applied to the 1929-1974 national income data
discussed previously. The results, shown in Table 9.11, reveal a
stunning relationship,

TABLE 9.11: PRODUCTIVITY AND INFORMATION OVERHEAD EXPENSE 1.§29—1974

Year (1) Year (1)
1929 - 6.66 ° . 1948 3.65
1930 5.43 . 1949 , 3.95
1931 8.05 1950 ’ 3.73
1932 11.38 ' 1952 ~3.88
1933 11.65 1954 3.52
193477 8.87 ) 1956 3.22
1935 7.70 - 1658 3.27
1936 - 7.84 1959 3.14°
1937 6.73 . 1960 3.12
1938 7.96 1961 3.13
1939 7.45 1963 3.00
1940 6.81 1965 .. 2.88
1941 5.41 1967 2.88
1942 ' 4.54 1969 . 2.83
T 1943 - 4.10 1970 2.89
. 1944 . 4.18 © 1971 2.88°
1945 4.48 - 1972 2.83
2946 4.26 1973 2.72

- 1947 ¢ 3.95. 1974 2.78

(1) Ratio of real output (net of all! informational overhead expenses)
to total overhead expenses, j.e., units of output per units o
sacondary-type informational inputs. *

o
- aa A
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In 1974, the economy squeezed $2.78 of market output from
each $1.00 spent in ihformational overhead. In 1963, the
bureautracies were slightly more productive, generating.$3-.00 in
output 'for every $1.00 spent for information. The farther back
in time, the more output can be produced from the bureducracies.

¢ ' ‘During World War II, each bureaucrat, secretary, and scientist
was generating, on the average, ovegh$§.00 tc every $1.00 in
salary. In the late 1930.'s, .the ratio was—-5:1, 5:1, nearly
reaching 8:1 in 1938. And at the height of the Depression, with
every firm and every government agency ctt to the bone, the
economy survived for two years at the unmatched rate of $il in
output for every $l'in information overhead--four times higher
than in 1974.  This trend is graphically shown in Figure‘9.3.

v

. ¢
The time series shown in Table 9.11 can be interpreted as a

measure of productivity..” The units-are current dnllar ratios,
and dimensionless. The table clearly shows that an increasing .
number of informational support activities are now consumed in
producing every dollar of output.- Eguation 3 doe's not take into
account productivity gains in the "real" sectors of the economy.
General productivity increased during this period, meaning that
the numerator was increasing at around 2% per year net of all
other cause&. The ratio in 7Table 9.11 is a "net" measure, Since
it ignores the overall productivity changes. : :
‘As industries become more information intensive, resources
(and income) are shifted out of the numeratof and into the
_denominator. However, 'if the increased use of information
resources were fully matched by a compensating rise in real
output, the index would remain flat over time. '

. A brief numerical exampie captures this relationship. Assume
that at time 1, the productivity index Hl is 4.0: =

“f

~ ,
(4 H = ,GNP . 8
r—~ .
NS

Total GNP is 10 units. Now, if the marginal physical
productivity of informatioh resources were to double, we might
expect the denominator to double. This could ‘-happen in two ways:

(5) th = 6 = 1.5
- 4 -
OR
. 6 . ~ .
: ) H, = 16 = 4.0
4

.

v
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_ Equation 5 shows an uncompénsated shift towards N°. The
.denominator doubled, but GNP stayed -the same (=10). Hence, the
‘productivity index declined to .1.5. . .

'EQUation 6, by contrast, showed that the doubling of
information resources preserved the original index of
productivity at 4.0. The new GNP at t, is 20, and;the input
effect was fully compensated.

. The data shown in Table 9.12 suggest that the example in
Eqguation 5 has occurred. The almost monotonic drop can be
interpreted as a loss in productivity of the secondary

_information activities;*or, as an uncompensated rise in the

amount of secondary information resources used to produce

noninformation goods and services. This is a description of thé

.., €economy as it c¢hanges its mix of information and noninformation

‘resources. Egquation 3 does not imply that the bureaucracies were

5 times as efficient .in 1933 than in 1974.. In 1933, the.economy
was ,in a disastrous,condition, ‘and very little coordinatibn was.’
needed. The 1974.ecqromy is extremely compiex, OVer 30 times as
large as‘the'1933”eéonomy”{in1national\income terms), and is
actively multinatiohal. The planning and coordination costs of
.managing such complexity ihcrease exponentially, while the ,
{nformation costs._have ingreased linearly in the last 30 years.

“Also, no welfare implicat ons are-lintended. Complexity and

ihformation -intensivenessg bring- cefrtain benefits which are not

. immediately apparent. For examplel, society may benefit from an

active pharmaceutical testing and certification program. : :
Although the informational overheab may increase, the costs might
be justified on welfare grounds. The "guality" of our '
information environment may have improved Eari'gassu withrising
costs. : " .

~

A small reprieve is shown in 1974, with a slight upturn from
the 1973 low of 2.72 to 2.78--about a 2% gain for the:'year. .
'However, the data are,sufficiently'untested that not.too much can
be said for such small differences. What is significanc is the
persistent trend over the last 40 years. ‘

-

Secondary Productivity and Inflation

A set of deflators was constructed from the data shown in
Table 9.11 (1972=100.00).. With the assumption that firms were
compelled to hire more managers and secretaries to perform the
.same quantity of tasks as the previous year, -the outpnt price of

" the secondary services increased as-productivity dropped. This

.

added cost was passed ‘thrcugh in the form of higher market
prices: If industries did not use pass-through pricing- rules,

then the following conclusions do not hold.

.Table"9.12 links the productivity losses in the secondary
sector with inflation in the overall economy. ‘Column 1 shows the
GNP deflator taken from the Survey nf Current Business. Column 2
shows the deflator for the secondary information services. Both~
series are benchmarked on 1972=100.00. - BRI

re
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TABLE 5.12: GNP DEFLATORS AND SECONDARY SECTOR DEFLATORS, 1946-1974

v . SECON! ARYDP
cNp? SECTOR.

i ) DEFLATOR DEFLATOR
PERIOD gy ey
1946 43.9 66.5
1947 49.7 71.6
1348 53.1 77.6
1949 52.6 71.8
1950 53.6 75.8
1952 58.0 73.0
1954 59.7 80.5
1954 62.9 88.0
1958 . 66.1 86.6
1959 67.5 90.2
1960 68.7 90.8
1961 69.3 90.6
(1963 71:6 94.4
1965 74.3 98.4
1967 79.0 98.4

T 1969 86.7 99.¢
1970 91.4. 98.0
1971 96.0 98.2
1972 100.0 100.0
1973 . 105.9 104.3
1974 116.2 101.9 -

a L
Source: Survey of Current Business, JhnqaLy 1976, Vol. 56,
No. 1, Part II. :

[.

b B X o I

From Table 9.11, the secondary defgé:sine = x1972 , t = 1946...1974.
i : ‘.'/,-1- t . ’

These may be interpreted as deflators u der” the assumpiion that the

ratic of "real" output to ée;onda;@ outpuffremained constant.
. _/ 4

An estimate of the secondary“éector's contribution po
inflation can be estimated using Eguation 7:

S )
7 = - - fa) - e
' (1) H d d Ne
t+1 t I t+1 t ~
z GNPt
» "'\ h
o
! .
! where, d LT d 1is the general inflation in period t to t+l
t+l ot ‘
Cer1 " %t is the inflation due to productivity loss (gain) in
the secondary sector . (difference between the two price
deflators) = . . o
H is the rate of inflation. With no change in secondary
productivity, ¥ = the GNP defla*or.
1
. . O
Q PAa AN
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The-difference'betwegn-period 1 and period 2 inflation in the .
secondary sector is weighted by the share of secondary ottput to

‘total output. This.weighting assures that the contribution to

inflation is kept proportional to the size of the secondary

industries. Equation 7 is subject to the definitional vagaries
introduced .in Eguation 3, since it cascades the possible errors
in the ratio N°/GNP. However, it is applied consistently over

. time, so that any errors are -likely to be systematic. - :

Tabie 9.13 shows a decompositidn of inflation into two parts.
h ]

Column 1 shows inflation from all causes-unrelated to information

. such as changes in the money supply, weather, price of natural
' rescurces, union wage demands, etc. Column 2 shows the price

rises induced by productivity losses in the secondary factor.
Column 3 returns us back tn the GNP deflator -for the period .
shown. Note that column 2 captures the rise 'in employee compen- .
sation to professional, clerical, and managerial workers above
and beyond their contribution to output. Since the secondary
Sector is essentially all wages and salaries of information
workers, this interpretation is gquite sound. Productivity of
professional, managerial, and clerical workers has apparently not
kept pace with wages.

2

. TABLE 9.13: JINFLATION IN THE SECONDARY INFORMATION SECTOR, 1946-1974

(PERCENT)
' Inflation from
Inflation Productivity
From All Losses (Gains) . a
) Exogenous in Secondary Total
Period Causes Sector Inflation
1946 - 1947 5.0 . 0.8 5.8
RCRIRS 1947 - 1948 2.4 1.0 3.4
! 1948 - 1949 0.5 -1.1 -0.5
1949 - 1950 0.4 0.7 1.9
1950 - 1952 4.9 -0.5 4.4
1952 - 1954 0.4 1.3 1.7
1954 - 1956 1.8 1.4 3.2
1956 - 1958 . 3.4 -0.3 3.2 )
1958 - 1959 0.8 0.7 1.5
1959 - 1960 1.0 - 0.1 1.2
1960 - 1961 0.6 - 0.0 0.6
1961 - 1963 . 1.6 0.6 2.3
1963 - 1965 ) 1.9 0.8 2.7
1965 - 1967 . 4.7 0.0 - 4.7
1967 - 1969 7.4 c.3 7.7 °
1969 - 1970 5.0 -0.4 4.6
1970 - 1971 4.6 0.0 4.7
1971 - 1972 3.6 0.4 7 4.0
1972 - 1973 5.0 0.9 5.9
1973 - 1974 10.8 -0.5 10.3

i

a_ . . Cos .
Differences in addition due to rounding error.

Source: Survey of Current Business, January 1976, Vol. 56., No. 1,
Part IT :

Sy
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In. the 20 periods covered by Table 9.13, the secondary
sector was deflationary 7 times. In 1946-47, about 14% of that
vear's inflation rate of 5.8% is explained by a productivity loss
in the secondary. factor. In 1947-48, fully 30% of the inflation
{or 1.04%), is due to unrewarded expansion of the secondary
sector. :In no case did the secondary sector contribute more than

1.5% to the inflation rate. But even such modest amounts must be

tempered 'against the awareness that nearly a million jobs hinge
‘on each percentage peint in the rate of inflation. -The results
are paradoxical.: The bureaucracies offer.- employment to millions
of workers. However, it is the inefficiency of expanding private
and public bureaucraciesg that induces a rise in prices, resulting
in lost jobs. As more.and more information workers join the
ranks of the “nonproductive,"” more and more noninformation jobs
in agriculture, manufacturing, and services are lost since the
economy cannot sustain them. The solution is not to dispense

.vwith the unneeded information workers, as they would ‘merely join

the ranks of the unemployed. The solution is to help them become
more productlve, hence generating employment and output in all
sectors of the economy. And, to bring the paradox a full circle,
the most likely source of increased productivity in the secondary
sector, is computer and communication technology--precisely the
instruments that' encouraged the growth of bureaucracies in the
first place, and precisely the instruments that have been blamed
with automation- 1nduced unemployment.

The computer, it turns w»ut, did ggg e11m1nate 1obs—-1t
Created them. But it created jobs for 1nformot10n workers, who
are not terribly productive. And now the computer is being
sought as a remedy for productivity losses. A better marketing:-
strategy could not have bean invented!

e
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FOOTNOTES

See K.J. Arrow, "Vertical Integration and Communication,”
IMS3S Technical Report #145, Stanford University, October 1974;
R. Wilson, "On the Efficient Scale ¢f a Firm," IMSSS Working
Paper #46, Stanford University, Aagust 1974; and A.A. Alchian
and H. Demsetz, "Production, Information Costs, and Economic
. Organization," Amevrican Economic Review, Vol. 62, December 1972.

A considerable literature on "learning by doing" was started

by K:J. Arrow "The Economic Implications of Learning by Doing,"
Review 04 Economic Studies, Vol. 2%, 1962. See also J. Marschak,
"Economics of Inquiring, Communicating, Deciding," Amerdican
Economic Review Proceedings, Vol. 58, May 1968; W. Fellner,
"Specific Interpretatlons of Learning by Doing," Journal of
Econemic Theoty, No. 1, 1969; and S. RoSen, "Leaz:nlng by E)\perlence

“ - as Joint Productlon," Oua,‘uteu’,z_/ Jou,'mat of Economu vol. 86,

August 1972.

If a noninformaticn firm should decide to sell some of
its excess data processing capability to other firms, the
amount is treated by the Bureau of Economic Analysis as a
transfer into the data processing industry. This insures
that revenue figures for each '‘industry reflect only the
product of their primary industry affiliation. See.Bureau
of Economic¢ Analysis, Definitions and Conventions 05 the 1967
Tnput-Output Study, October 1974

3Joseph A. Schumpeter, Cr'm,ta!u/sm Socialism and Democracy,
3rd"edition, Harper & Row, NewsYo: ', 1950. See especially
Chapters 7 and 8 on the dynamlcs of oligopolies, and
Chapter 12 on the role of 1nnovatlon ("creative destruction") "\
in an industry's life cycle.

4Blue Ribbon Defense Panel, "Réport to the President
and the Secretary of Defense on the Department of Defense,"
July 1970, Appendix E, pp. 44-45.

What is needed is Volume 3 in the set. by T.C. Cochran
and T.B. Brewer, Views of American Economic Growth: The Agrnicuwltural
Ena, McGraw-Hill Book Company, New York, 1966; and Vdiews of
American Economic Growih: The Industrial Ena, McGraw-Hill ‘Book
Company, New York, 1966.

6Egon Neuberger, "Libermanism, Computopia and Visible
Hand: The Question of Informational Efficiency," Ametican
Economic Review, Vol. 56, No. 2, 1966, pp. 131-143.
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. - CHAPTER TEN
THE SECONDARY INPUT-OUTPUT MATRIX

The purpose of this chapter is to investigate the structure
of the secondary information sector and show its relationship to
_the rest of the economy. The secondary information industries
.defined in Chapter 9 are built into a 190-order input-output
matrix. which also includes the primary and noninformation
industries. . S

*y

Inputs and Outputs of the Secondary Information Sectof

The inputs of the secondary information industries are clear
- and measurable. First, all purchases of information goods ard
services from the primary sector are consumed by: the cecondary
guasi-firms, not by the noninformation side of -tire, firm. No
attempt is made to distrikute the goods and. services among the
guasi-firms; but in the aggregate, all infdrmatigp current
account inputs are totally consumed by all the quasi-firms.
Second, .all patent rights, copyrights and royalties on
intellectual property purchased from other secondary inutstries
are measured as intermediate inputs. Thizd, all the emplnyee
compensation paid to information workers in noninformation
industries appears as a value. added input. Fourth, all-capital
consumption allowances taken on information machines and
buildings enter ‘the quasi-industries' value added accounts. This
completely exhausts the input stream. )

The outputs of the secondary industries are also clear and
measurable. The outputs are divided into two types: intermediate
and final. Final sales, such as royalty exports and sale orf R&D
to the Federal Governmerit, were discussed in Chapter 9, and are .a
relatively minor source of income. s

. Phe secondary information industries produce two types of
intermediate outputs,™as shown in Table 10.1. First, the R&D
quasi-firms occasionally produce and sell patents, rights,
copyrights, and other forms of intellectual property to other
secondary firms. Second, information services are sold on a
fictitious account to the noninformation side of the firm.

Royalties

Patent and copyright sales reflect transfers between two R&D
quasi-firms, usudlly within the same industry. Dupont may sell a
process right to Monsanto; U.S. Steel may sell a patent right to
Inland Steel. Firms purchase these information products in lieu
of investing in their own R&D guasi-firm. That is, a i
manufacturer might face a decision whether to sin'. $10 million
into an R&D project or whether to purchase rights from another
tirm. This decision is far from simple, since uncertainty

- regarding the product (R&D), its appropriability and its
. profitability are very high. Most firms, especially those

<.
—
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specializing in consumer goods, first perform extensive market
research before embarking on a product development. In some
cases, however, it is not feasible to wait until a market has
been 3iscovered before developing a product. And sometimes
markets are clearly established, but afe inaccessible because
some other~firm holds the entry-barring patent.

Institutional issues may impinge on markets in peculiar ways.
For example, a firm may decide to sell patent licenses rnot for,
profit-maximizing reasons i the strict sense (i.e., that the
flow of revenues from the sale of.the.patent'exceeds the flow of
monopoly rent less the expected revenue from selling *he patent).
Rather, patent: rights may be sold off as a way of averting a
1ikely antitrust action on the part of a would-be entrant. Or,
firms may purchase patent rights simply to build their exper tise
in a competitor's technology only with .the intention of :
leapfrogging the competitor who sold them the patent. Or, a firm
may purchase a patent right as insurance against another firm's
entry into the market, again with no intention of itself actually
entering. For these reasons, quasi-firms may choose to purchase
intellectual property. In the input-output matrix, this
trancaction is recorded as an inter-firm but intra-industry flow
of royalties (see Table 10.1).

Informatior. Services

The major intermediate outputs of the ‘quasi-~industries are
the multitude of information services sold to the noninformation
_side of the firm. The problem is to define the output price of
these services, and to create an account on which thoy are sold. !

Recalling the discussion in Chapter 9, we know with certainty
the input costs of the secondary information ‘industries. If
these firms wsre to relocate in the primary sector, their total
revenues (TRY) and profits - () would be as shown in Eguations

1 and 2. j

(1) TR = P.° g

(2) Trp = p.g-T1C

~

The total costs (TcP) of the primary firm are,

Equation 3 is a function of come known Q, which has a
precise meaning in the primar+s sector. For example, if the
accounting quasi-firm were to mijrate into the primary sector, it
‘would compute its TC, and produce a schedule of prices for each
service (Q).

(3) TC + = w.L (Q) +r.K(Q +b-(Q + c where, :

w.L is total employce compensation; r.K is payments for capital

services; b is the variable current account input; and ¢ is the
fixed cost of production.

o
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.thEIE total revenues just. cover their total costs. From Equation

2'we know that total costs just equal price times! quantity in the
secondary firms. Their profits, ‘total cost, and total revenues
can be written as follows, ‘ :

- s . I8
' @7 = o.
(5 T°C = p. g -
(6¢) T/R°® = p.gq = w.L (00 + r.k (@ +Db (Q + c

Even though the secondary firms do not maintain ‘explicit
accounts of their prices and guantities sold, Equation 6 shows
that a fictitious accouat can indeed be developed and measur<d
precisely. If tbhe guasi-firms are assumed to compete with
primary sector firms offering the same service, their price:
schedule cannot vary too much from primary sector prices.
Secondary firms purchase their labor and capital factors of
production on competitive markets, and are price takers on the
input side. On the output side they have more discretion in
their implicit pricing. Their constraint in setting output
prices comes only from the total market price for 'the enter-
prise's goods. Call these shadow prices and set them egual,.
pP = p§5; we see that thére must also exist a known quantity,
gS , if.the identify in Equation 6 holds. .

Hence, the output price.and juantity of the secondary
information sector has a well-defined meaning, and is directly
measurable from data. The total output of the secondary sector
is defined simply as the sum of employee compensation, capital
consumption allowances, and intermediate purchases of goods and
services. (The fixed cost, b, does not enter the calculation
since it vanishes when we take the partial derivative of TR :
with respect to g.) These information services can be sold to
the noninformation side of the firm as if they were products sold
in "‘primary markets.

. : S
There is some reason to- assume that the oeutput prices, p .,
are scmewhat higher than those produced in the market sector.

"First, the p?nmary sector firms are in a competitive.setting,
)

with clear measures of performance. The implicit profits
generated by secondary firms are buried in the enterprise's total
profits, and hence cannot serve as a productivity signal.

Second, bureaucracies tend to act 'as monopolists--or more |,
correctly-~-as the strongzr half ¢f a duopoly or a bilateral

_monopoly. The manufacturing arm of a1 enterprise is a captive



O

ERIC

Aruitoxt provided by Eic:

L

= ~189-

' L . D 1
consumer of bureaucratic 'information sales. Niskanen  states the
expected impact on prices as follows: ' :

"A [multiservice) bureau has a strong incentive to be the
monopoly supplier of all services which are substitutes....
This leads. to a larger budget than the sum of separate :
bureaus supplying the same or substitute service." (p. 111}

,

Hence, using the sum of factor costs as a proxy for a
secondary bureaucracy's output prices tends to undervalue the
informacion services by the Eatio of competitive prices to
"hyureau" or moncpoly prices. -

' Table 10.1 shows a summary of the intermediate outputs of
the secondary information industries. Column 1 shows the intra-
industry sales of royalties; and column 2 shows the intra-firm
sales of secondary information services.

BUILDING THE SECONDARY MATRIX

‘We now bhave all the information necessary to build an. input-
output matrix of the secondary information .sector. We start with
the basic primary sector matrix shown in a 2-by-2 order. LT

Figure 10.1 shows the simple structure of a two-sector
economy. Cell a contains the inter-industry transactions
betweeh :the 26 primary information industries. Cell a, shows
the primary industries' sales to noninformation industriés. Cell
a shows the primary sector purchases from the noninformation
ifidustries. And cell a,, shows the inter-industry transactions
between the 82 noninformé%ion industries. Associated final
demand and value added are completely locked into the
consolidated accounts of the primary sector. '

-

FIGURE 10.1: INPUT-CUTPUT SCHEMATIC DIAGRAM SHIOWING THE PRIMARY INFORMATION SECTOR

INTEPMEDIATE DEMAND FINAL DEMAND
: ¢ ‘11 '
PRIL AY NON-INFOPMAT ION
f 1 51 Er 1
I. PRIMARY i - g1 B
INFORMATION - Ay A gl om0
SECTCR i . 12 Al =t 1w -
f : Si &t i<
I7. LOu- : . 1 u; &1‘ ;u
INFORMATICH | . ! 31 80gE
SECTOR- {89 Lo 522 g1 myuiy
g g
gv 5udi g
LABOR / K v -
vALYE T ARSI GNP = $759,388 million
BODED  aprpay |/ - Output = $1,424,962

. - ~ Pr,imary 292,396
B Non-info 1,132,566
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TABLE 10.1: OUTPUTS OF THE SFCONDARY INFORMATION INDUSTRIES

($ Millions, 1967)

INTERMEDIATE DEMAND FINAL DEMAND
NON=INFORMATION INDUSTRIES ° INTRA- INDUSTRY S INTRA-FIRM FEDERAL
108 NAME .\ ROYALTIES SALES OF INTO ROYALTY PURCHASES
; - SALES SIRVICES EXPORTS OF _R&D
Total Private Sector 616 227,167 1,586 7,119 .
1. Livestock & livestock products 0 h 896" 0 ‘o
2. Other agriculture products 0 2,260 o o
3. Fprestry and fiskery products 0 ! 90 o 0
4. Argiculture, forestry, fishery 8Svcs 2 332 o 0
5. Iron and feroalloy ores mining N o - 220 8 °
6. Nonferrdus metal ores mining ' 0 207 * 2 2
7. Coal mining o 381 1 0
8. Crude petroleum & natural gas 0 2,124 ‘2 o
9. Stone & clay mining & quarrying 0 391 0 0
10. Chemical & fertilizer mineral mining 0 125 0 o
11. New construction, net ' 0 14,956 13 191
12. Maintenance & fepair construction, net 0 4,157 o 0
13. ordnance and accessories ' 2 3,784 0- 3,320
14. Food and kiadred products 29 10,503 . 84 1
15. Tobacco manufacturers 0 724 3 0 -
16. Broad & narrow fabrics, yarn & thread mil 0 1,506 2 2
17. Misc textile goods & floc- coverings 13 501 o o
18. Apparel 19 3 .
19. Misc fabricated textile products 1, ';:g : 3/
20. Lumber & wood products, exc containers,net 4 1,475 0 20
21. Wooden containers 0 74 0 Yl 0
22. Household furniture [} 853 0 o 5
23, other furniture & fixtures, net 0 - 334 o 0
24. Paper & allied products exc contalners 10 3,080 22 1
25. Paperboard containers and boxes 1 1,190 v 0
26. Printing and publishing 1 1,067 -0 o
27. Chemicals & selected chemical prod, net 83 3,558 101 121
28. Plastics & synthetic materials 17 1,359 © 33 52
29. Drugs,cleaningstoilet preparations 66 4,040 26 8
30. Paints & allied products '3 597 ig <
31. Petroleum refining & related industries 72 2,501 154 13
32, Rubber and miscellaneous plastics prods 13 2,467 14 4
33. Leather tanaing & ind leather products Q 111 1 0
34. Footwear & other leather products 2 678 7 0 0
35, Glass & glass products 10 797 10 0
36. Stone & clay products 9 - 2,094 13 )
37. Primary iron & steel manufacturing 9 4,445 9 . 1
38. Primary nonferrous metal mfg. 9 2,072 11 17
39, Metal containers 2 541- 1 3
40. Heating,plumbingsstructural metal prods 9 2,196 9 25
41. Stampings, screw machine prods & bolts 4 1,578 9 18
42. other fabricated metal products 6 2,179 15 10
43. Engines & turbines - - 3 616 10 7
44, Farm machinery & .equipment . 4 835 11 4
45. Construction, mining & oil field equip .10 1,157 34 5
46. Materials handling mach & equipment 4 525 3 14
47. Metalworking mach & equipment 8 1,905 12 22
48. Speciai ind mach & equipment, net 16 1,094 17° 6
49. General ind mach & equipment 11 1,661 17 15
S0. Machine shop products 1 980 2 5
52. Service industry machines 3 904 9 1
53. Elec ind eguip & apparatus, net 20 2,197 13 179
54: Household appliances . 9 1,196 5 3
55, Elec lighting & wiring eqguip 1 890 6 1
58, Misc electrical mach, net 3 . 670 5 8
59. Motor vehicles & equipment 34 4,620 55 33
60. Aircratt and parts 12 = 7,304 44 2,653
61. Other transportation equipment 8 1,227 5 4
62. Scientific & controlling-ainstruments 1 517 'S5 10
63. Optical, ophthaimic & photo equip, net 0 125 0 2
64. Misc manufacturing, net 4 1,748 12 3
65. Tr.rnsportating & warehousing 0 . 11,316 8 2
68. El..c. jas, water & sanitacy svcs 2 ” 3,401 30 1
69. «holecala b retai) trade, neot 51 53,350 2 0
“70. Flnance & lnsurance, net ) 4 843 [} [
71. Real estaie and rental, net . 0 9,435 348 0
72. Hotels; personal & rep cvcs exc auto,ret 8 2,879 3 7
73. Business scrvices, ret 3 7,891 278 172
75. J.utorobile repair & services 0 2,294 0 0’
76. Amuscrents, net ) 0 1,313 9 0
77. Medical,educ'l sves tnonprofit orgns. 0 N - 8,832 0 110
78. Federal gnvt entcrprises, net o 1,585 0 0
79. State & local Gove rnturprites 0 2,026 0 0
80, Imports . 0 N 0 0 34
g8l. Business travel, entertain & gifta 0 343 0’ 0
g2. Office nupplies 0 0 0 0
. .
% ) :
- DR 2B
JEARY) /)
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Figure 10.2 shows the simple structure of a three-sector .
economy--the primary.csector, tne secondary sector, and the

noninformation sector: The major difference between the two

tables is that the noninformation industries of Table 10.1 have
been torn apart. The noninformation portion now. resides as
sector III; and the information portion is shown as sector II.
For each industry in the secondary sector *(j=l...82), there is a
corresponding "other half" in thé noninformation sector

3

)

Cell. a contains the same inter-industry transactions
between the érimary information industries, as shown in Figure

10.1. The cell is completely unchanged.

Cell a shows the primary information goods and services
sold to the Secondary information industries. It contains the
same information as cell a in the 2-by~2 table. These
current accnunt sales represSént the "cost of goods" sold by the

‘'secondary industries, and enter the firm's cost functions.

Ceall a; is zero by definition, since the noninﬁormation
side of the %irm cannot purchase any information resources, from
outside the firm. E '

Cell a is zero by assumption, although it-could contain
some transa&tions. The output of the secondary industries :
includes a variety of royalty-type payments. However, we cannot
determine how many payments were made across industry lines.
Therefore, .this cell was given a zero value.

- . N -
.Cell a 2 shows the transactions in royalty-type payments.
By assumptign, all such transactions occur with a given industry;
hénce, all positive values reside along the main diagonal. The
contents of the main diagonal-are given.in Table 10.1.

Cell____a2 shows the intra-firm sales-of secondary
information gervices. The output pride of these services is
given in Equation 1l; and the total yevcnue is shown in Table
10.1. The transactions are shown dlong the main- diagonal since
sales occur entirely between two/sides of a firm. ;They are
entirely intra-industry by definition.

_Cell a shows the noninformation goods and services sold
to the primary sector industries (e.g., sheet metal products to a
computer manufacturer). ‘This cell contains the same information
as a,; of the 2-by-2 table. . v

guasi-ind s have no use for noninformation goods and

Cell a is zero by definition, since the information
usggie
services. ,

;‘Cell a33 contains all the inter—-industry transactions in
noninformation goods and services. It is the heart of the

. s \

[ . . v
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nonintormation economy, as cell aj; is the heart of the

information econcmy.

The value-added components of the primary’ information sector
are exsctly as shown in Figure 10.1 and reported in Chapter: 4.
The value-added components of the sgcondady sector are exactly as

‘reported in Table 1 of Appendix 9 (Vol. 8). The vdlue added of

the noninformation sector is'sfmply the residual.

The final sales of the primary sector are unchanged from the
2-by-2 matrix. The final sales of the secondary sector comprise
only royalty exports and Federal R&D purchases, as shown in Table
10.1. The f:inal demand sales of the noninformation sector is the
difference between the original noninformation final demand (i~
Figure 10.1) and the components that were allocated to secondary
final demand. ' '

. Impact on the Accounts

Total GNP is unchanged when we move from the 2-by~2 table to.
the 3-by-3 table. However, total output.has increased by the
amount of the fictitious intermediate sale of information
services shown in cell a,,. Increasing the economy's output in
this manner in no way affé%ts the interpretation of GNP, since
all intermediate transactions are netted out of GNP calculations.
Also, total value added has simply-been reallocated between two
sectors; 'no new value added is implied or measured. The only
impact that-could cause some confusion is that the total
output/labor and output/capital ratios for the secondary and
noninformation industries have changed. When performing impact
studies with the secondary matrix, 2djusted ratios should be
used. |

Demand for Secondapj Information Services

The secondary transactions matrix was built at the 190 crder,
including the original 26 primary information industries, 82
secondary information industries, and 82 noninformation
industries. A technclogy matrix was then prcduced and inverted.

The secondary matrix begins to indicate the pervasive role of’
information in the production of noninformction goods and
services. - As we.showed in Chapter 9, every industry suppnrts a
sizable information resource to d2sign, produce and market its
wares. Intuitively, every demand for a noniniormation good or
service generates a sequence of information activities. At the

,margin, part of: the consumer 's price pays for such things as
" "‘point-of-purchase information exchange, credit card verification,
“billing and invoice handling, and internal invertory reports. Or

average, part of the output price pays for next yecar's R&D,
oroduct design, last Year's litigat:on, government paper {lows,
meetings and meeting rooms. <
The relationship between the noninformation and the secondary
sector is technically fixed in the I-O0 matrix. In this section,
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we shall Jke'the matrix to unravel the information costs

- generated by every purchase of a noninformation good or service.

Noninformation goods cbme jointly with information. Markets
are set up to buy noninformation gdods explicitly, even though
there is a tacit recognition by both buyer and seller that the
informat ion embedded within the good has value, and affects the
output price. But pure markets for information are Quite rare,
and for a variety of reasons infcrmation "products"°are not sold
as such, but are instead embodied in a hard good.*

Consider a-$1.00 purchase of gasoline. The historical costs

of producing that $1.00 good may be broken into the followlng
components (illustrative only) :

TABLE 10.2: HYPOTHETICAL VARIABLE CdSTS OF PRODUCING A NON-INFORMATION GOOD

(¢ OF VARIABLE COST)

: INFORMATION NON-INFORMATION
COMPONENTS OF PRODUCTION ACTIVITY ACTIVITY
0il royalty rights . . .10
o Exploration .10
Drilling ' .23
Shipping crude . .14 Y
Refining : .10
Distribution to retail outlets .13
General management of all components -20
30

Total . .70

,

It is possible to conceive of a separate "exploration"
industry that sells its services to the petroleum industry. This
firm would engage in various informational tasks--making maps,
performing selsmographlc tests, testing core samples, and so on.
Its output is strictly an information product--an assessment of

the present value of a prospective investment, with instructions

on where and how deep to drill. 1It-does nothing in a production
sense, :

When a final consumer purchases $1.00 of gasoline, he forces
an indirect requirement for 10 cents' worth cf exploration
services. In an economv where all exploration services were
divorced from the rest of the fi-m, this would result in an
inter~industry transactisn. Firms do not literally purchase 10
cents worth of exploration for every $1.00 of sale since o0il
discoveries come in nondivisible units, whereas crude oil flows
continuously. °‘Firms can."batch" their exploration activities in
an anticipation of a smooth (continuous) flow. However in the
long run, consumption of o0il forces a regquirement for an
information service. O0il and knowledge are sold jointly in this

ro
.
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bureaucracy. Recent innovations in computer processing and
telecommunications have not yet proven effective in reducing the
cost of managing and information processing. However, by
anticipating -improvements in this type of .technology, selected
secondary industries can be modeled to reflect changes in their
inputs. For example, a noninformation industry with extensive
commitment:to computer communications, teleconferenciﬁg, and
office automation has a completely different secondary :
information industry compared to that of a conventional industry.
also, various combinations of information labor .and capital
«{(e.g., one operator plus word processing machine less tvo typiscts
and two typewriters) can be modeled and the changed recuirements
for primary sector industries derived.

Estimating Generated Demand for Secondary Information Services

- The secondary information matrix gives us a direct way of
measuring the secondary information requirements "forced" by a
purchase of a noninformation good. . - )

. Equation 7 below illustrates a three sector system showing
the primary, secondary and noninformation sectors (see Figure
10.2). The coefficients inside the square.. matrix {c..) are the
inverse of the A matrix, showing the total output ré&uirement
per dollar-of deldvery to.final demard. The D's are the final
demands for each sector's output; and the X's are the-total
outputs for the three sectors. ’

©All zero cells follow the assumptions discussed previously.
In fact, when the transactions table is inverted, all zero cells
take on very small positive values. ‘(See Appendix 10 (Vols. 4,
5) for the 190 order A matrix and its inverse.) Also, even
though the final demand for the cecondary sector services exists,
we shall call it zero for illustrative purposes.

c ' c 1 D. X )
11 12 0 e 1 ~
} X
N a S22 Ca3| * |© = 2
c o c D3 X
v 31 o 33 i ) 3

<

" Carrying out the matrix multiplication shown in Equation 7,
we immediatelv see that the secondary information sec-tor aas a
positive output, X2, aven though its final demand is zero.

O
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X T % o+ 0 o+ 0
. ' — - + )
(8) X2 = o] + o] c2303
c D
©x =3P+ o o+ %33 .
3 i

When '‘a final-demand sector (e.g., personal consumption) buys
"a nonirformation good {(e.g., prescription drugs), a regquirement
will be generated by the noninformation side of the pharma-
ceutical firm for a variety of 1nformat1on services~-R&D,
testing, advertising, and so forth.. The entire noninformation
sector will generate a demand equal to —CJ3 3°

This formula allows us to measure the.generated total output
of each secondary inforpation industry. An interesting statistic
showing the rélrationship between noninformation final demand and
secondary information output is simply Cogr since

The secondary matrix uses ten final demand sectors (D34, ]
1...10Y. We can derive secondary output generated bv each of the
~on final-demand factors (Sce Appendix 10 (vol. 3)). -We can
also determine the component of secondary information, hy,
generated by a $1.00- purcnase of every noninformation consumer
good. Table 10.3 shows the statistic for & seiection c¢f common
consimer joods and services. Coluan 1 shows the secondary output
generated by personal consumption (c,3D3): column 2 shows the
pursonal consumption expenditures (D3); and column 3 shows the

sStavistic 1y, which is interpreted as the "total information
cmponent embedded in the price of a noninformation good cr
56

Ll "
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TABLE 10.3: ) : .

TOTAL SECONDARY INFORMATION ‘REQUIREMENTS GENERATED BY PERSONAL CONSUMPTION (PCE)
OF NON-INFORMATION GOODS AND SERVICES

($ Millions, 1967)

O
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SECONDARY TOTAL ¢+ INFORMATION -
" OUTPUT PCE FOR REQUIREMENT
GENERATED BY GOOD OR AS % OF-

SELECTED NON-INFO INDS PCE : SERVICE OUTPUT. PRICE
Total Non-Info PCE T 139,225 394,856 35.3
Subtotal FCE 87,371 268,188 . 32.6
Goods 27,264 ©135,125 20.2 T

14 Food & kindred products 9,682 60,974 15.9

15 Tebacrco manufacturers 624 . 5,270 11.8

18 Apparel 2,986 16,246 18.4

19 Misc textile producta 391 . 1,983 19.7

22 Household furniture e 683 2,269 30.1

29 Drug,clean, toilet pPreps 3,422 7,293 46.9
. 31 petroleum refining & rel 2,047 10,194 20.1

34 .Footwear & ieather prods 657 3,659 18.0

54 Household appliances® 919 3,528 26.

59 Motor vehicles & equip 2,515 15,822 +%.. 16.5

61 Other transport eguip 248 1,078 23.0

63 Optical,opthalmic equxp_ 104 . . 317 32.8

64 Misc mfrn {non-durable) © 1,383 4,213 32.8
Services 60,107 133,063 45.2

65 Transport & services9 6,461 11,396 56.7

68 Electric, gas. water, 2,626 13,935 18.8

69 wholesale & retail tradel 47,853 - 95,836 49 .9

75 Automobile repair 1,926 8,069 24.0

76 Amusemcats (non-info) ! 1,241 3,827 32.14

3Includes drapveries and curtains.
o -

b

CIncludes cooking, refrigeracing,

Includes gascline, kerosere,

machines, e€.ectric housewares, etc.

Includes motorcveles, bigycles,

. information.sector.

i.=

laundry equxpmen

& heating fuel etc..

trailer coaches.
Includes opthalmic Aoods orly; photigraphic equipment appears in the primary

vacuum cleaners,

includes all amusements except motion pxctures and theater.

fIncludes jewelesy, silvprware,: musical instruments, games, toys, sporting
-goods, brcoms and wxrcelluneous consuner goods.

. Incluﬂcs axrl‘rq,—traxn, *azlroad bus and’ related transportation services.
hInciudLs the trade margins on the sale of non-xnformatxon goods only.

sewing
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In 19¢7, around 35 cents of every consumer dollar paid for a .

‘wvariety of information services associated with inventing,

-~ designing, planning, and marketing the product. The other 65
cents paid for all the noninformational- activities, such aswthe
materials, machines, energy, .transportation, warehousing, and so
on.: (For our representative sample, the ratio was 33 cents per =
dollar for information.) Tobacco manufacturers emtedded the least
information in a dollar purchase, at 11.8 cents. Theé informa-
‘tional content of fodd and kindred products was 15.9 cents per
d ilar. Apparel showed 18.4 cents worth-of sécondary information
per dollar. Drugs and cleaning and toilet preparations embedded
46.9 cents of information per dollar. .Note that these ratios arc
+1 producer's prices, not counting the markups imposed by the
. otail and wholesale trade. The 47 cents in this case paid for
~he axtensive R&D, marketing studies, and direct advertising

.ac=d by firms such as Proctor and Gamble and Lever Brothers.

The informational costs associated with retail and wholesale
trade are shown in Industry #69, and amount to 49.9 cénts par
dollar. 1If we assume that the trade margin is ordinarily 100%, a
consumgf buying a $2.00 tub® of toothpaste pays the following
‘hidden prices: : o

1 : .
o A

> OABLE 10.4: INFORMATION CONTENT OF A $2.00 PHARMACEUTICAL PRODUCT

- SECONCARY

INFORMATION NON-INFORMAT ION
COMPONENT COMPONENT
t Trade mark-up . © $1.00 0.499 0.501
Producer's price 1.00 0.469 0.531
Total consumer's price 2.00 0.968 1.p32
) N

/

// ’ 4 »
‘._.S};ghtly less than 97 cents of every $2.00 purchase pays for
either the p:o@ucer's or retailer's informational requirements.
The othe; $1.03 pays for the matter and energy component.

/;

-
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adver ti ing (purchased from the advertising industry) as a
current account input, and therefore as part of the output price

of its services. Since advertising can be a~major item in the
market information: system, a se[-<rate accounting\bf\the‘secondary
services net of advert%sing was developed. Table 105 shows the
co-compcnent of h that originates with advertisipg:\and the
portion of n, that represents pure information service -
production. Before the derivation was computed, the industry's
total advertising expenditures were allocated between advertising
directed ﬁt households (PCE) and advertising directed at’
intermediate demand. This allocation is the ratio of total ™
pers~nal consumption eXpenditures to total (intermediate plus
€inal) demand. The procedure assumes that firms direct their
advertis.ng either to other firms or to households depending on
the relative shares of intermediate and consumer dcmand. .That
is, if 80% of & firm's revenues is generated by personal .
consumption expenditures, we assume ‘that 80% of its advertising
budget is directed at households. Hence, the total secondary
output originating with household demand should be reduced by the
amount of advertising, to reach the "pure secondary services"
shown in Column 4. ' : '

‘\insi:tput of the secondary information industries includes

“rable 10.5 shows that around 2.5 cents of h, is allocated
to advertising, ‘and the rest is for other secondary services.
The pharmaceutical industry, .#29, shows the highest ratio--13.3%
out of a total h1 of 46.9%. 1Industiy #19, apparel, advertises
least at the prodiicer's level. (Remember that retail stores, not
necessarily the manufacturers, engage in direct advertising.)
Overall, 34 cents of each consumer dollar pays for pure secondary
information services, net of advertising.

Additionai Results

The - information requirements "forced" by noninformation
purchases can be estimated in several ways. ‘For example, one
could estimate the requirements forced by other firms
(intermediate demand), by governments, by personal consumption,
or by exports. These data are readily available by using the
primary and secondary tables in different ratios. One of the
most intuitively appealing ratios’'is shown in Table 10.6. The
output of the‘secondary sector net of sales to final demand
(e.g., R&D and royalties) appears in the numerator. This is the
pure intra-firm production of information. 'In the denominator,
we place all demand for that industry's output. The ratio, then,
shows the size c¢f the informationﬂactivity generated within firms .
as they mee¢t botn final and intermedijate demand. )



TABLE 10.5: DERIVATION OF PURE SECONDARY INFORMATION SERVICES (NET ADVERTI4ING)

. | __(§ Millions, 1967) 4)
COST OF ht Ner oF
T0TAL: MDVERTISING  ADVERTISING  ADVERTISING

ADVERTISING ~ DIRECTED AT COMPON%NT. (PURE INFORMA- *
EXPENDITURES  HOUSEHOLDS® OF h TION SERVICES)

—TOZ—.

' Selected industries : -8,y 5,223 4y
Total Goods - 5,713 334 2.5 117
14 Food & kindred products 2,044 o 1,393 2.} 13,6
15 Tobacco manufacturers 2 Y 4.1 11
18 Apparel © . 144 104 0.7 171

19 Misc textile products 16 1 0.3 194
22 Household furniture ‘ 5T 3 o 1.9 28,2

29 Drug, clean,toilet preps, 1,680 974 133 36

31 Petroleun refining & rel. 322 Y 1.2 S 189
- 34 Footwear & leather prods. 48 il - 1.2 16,8 .
54 Household appliances 268 1N 4.9 1.1
‘ %9 Motor vehicles & equij. 284 103 0.7 - 15.9 ;
0 oL ’L‘Other‘tranSpOrt equipment .2 ‘ i, 0.4 2.6
ST : ' 0ptica1, opthalmic equip. . 89 © 15 4.7 28.1
+ Nisc mfrg (nonwdurable) 219 103 2.4 30.4
Total -Services 3,m 1,688 1.4 A8
65 Transport & services ' 8 60 05 96.2
68 Electric, gas, water 56 U 0.2 18.7
69 Wholesale & retail trade - 2,461 . 1,648 1.7 48.2
75 Automobile repair 18 ' 2 0.3 23.6
. : 76 Amusements (non-information) ul - 139 3.6 28.8
3 4
X

Prorated by the amount of personal consumptlon expendltures to total output

Secondary output less advertising divided by PCE for the good or service,

)
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TALLE_10.63

INFORMATION. RECUIREME?

NTS GHENERATED BY DF.‘U\ND‘ FOR NON-INFORMATION GOODS & SERVICES

CFNTS PER S1.00 DEMANDY

generated by tot1) fanal demand for tho

1. Livestock & livestock products .0}
2. Other agriculture predacts o8 ™ .
3. Forestry & fishery janduces .05 . . \
4. Agriculrure, foceitry, L1shery sves .13
5. Iron & fv:u'illoy ores mining .13 . . -
6. NonferryoUs retal ores runing .13 C :
7. Coal'mining .12 . ‘
8. .CYude petroleum & natuval gas . .14
9. Stone b vlay mining . quarrying .17
10. Chemical & fertilizer mineral mining .12 ,
11. New construction, net .22 )
12. Maintcnance & repair construction,net .27
13, Ordnance & ‘cessories .35
14. Food & kindred products .12
15, Tobacco manufacturers : .09
167 Broad & nariow fabrics, yarnsthrcad .09
17. Misc textile yoods & floor coverings .11
18. Apparcl’ .14
19. Misc fabricated textile products .12
20. Lumber & wood prod, eX& contalners,net .11
21. wWooden containers .14
22. Houschold furmituie .17
23. Other furniture: & f{ixtures, net -19 -
24, Faper & allied prods exc containers. .24
25. Papurboard gontalners & boxes .20
26. Printing & publishing .64
27. Chemicals & sel chem prod, net - .16
28. Plasticzs & synthetic raterials ’ . .16 ,
29. Drugs,cleaningétoilet prepdarations .33
30. Paints & allied products .21 . -
31. Petroleun retfining & related industrics .11 . i
32. Rubber & miscellaneous plastics nrods .18 '
33. Leather tanning & ind leather orols .10
T Footwaar & other leather products .16
5. “GTnes & glass precducts , .21
Stonc\s\c:;y products .19
Primary q & steel manufacruring .14
38. Primary nonférmqus met al mfg. .10
39, Metal containers .16
- 40. Heating, plumbm.,astru‘b{ur,nl metal prod -18
41. Stampings, screw machine prodssbolts .17
42. Other fa ricated metal produ .17
43). Fngines ﬁturbxncs . .16
S~
44. Farm mafMitnery & cquxpmcnt \ .17 ) -
45. Construectien,mining,sc1l field equip .20
46. Materials handling mach & (-quxp \ 21 '
§7. Metalworking mach & equlp ' .22 -
48. Spucial 1ind mach & ecquip, net . ~)\ .
453. General ind mach & caulp .21 -
§0. Machine shop products .25 \
52, Serwice industry machines - .17 e
§3. Elec 1nd equlp § apparatus, net N .26 ~ .
54. Houschold appliances .22 . ~
55. Elec lighting & wirina equip - .22
§8. Misc clectrical mach, net .23 > ,
£9, Moiur vehicles & cyurp .11 ¢
60. Aircraft and parts -3
61. Other transportaticn equipment J 16 hE
.62. Scientific & controlling instruments .29 .
63. Optical, ophthalrichphoto equip,net .27, R
- 64. Misc manufacturirng, net .23
65. Transportating & warchousing .22
68. Elec, gas, water & sanitary sves .09
69. Wholesale 6 retail trade, net -42
70. Finance & inscrance, net | , 270 -
71. Real estate and rental, net .11
72. s:prrsonalarep svcs exc avto,nut .15 R
73. Husiness services, net .83
75. Automobile repair & services ’ .16
76. ATisements, net .23
77. Meaical, educ’l euen bnonprofit orgns. . .37
1. wloral gowt enternrifes, net .50
79. State & local govt enterprises .21 '
0. 1rerts . .00 -
.81, Umn ss travel, eatertain & gifts .03
82, Oftice suprlics .00
a .
The tejeriement represents intermediate secondary {nfnrrmation output

noninformation good or service. '
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FOOTNOTES

1 . - - L
o W.A. Niskanen, Buwreaucracy and Representative Government
Aldine-Atherton, Chicago, 1971.. See Chapter 11, “The
Multi-Service Bureau.

Niskanen, ibid.,'p. 6L. A numerlcal ‘example of’ his
model yields the follow1ng results:

-

EOUILIBRIU‘( LEVELS OF OUTPUT FOR SEVERAL FORHS OF ORGM‘JIZA"‘ICNS
= FACING THE SAME DEMAND AND COST CONDITIONS

Y equilibrium vélues)

MONOPOLY l COMPETITOR BUREAU
Uniform Discriminating i Uniform Discriminating

output? . 50 100 7 ‘ 200
Total revenues . - {$7,500 8,025 10,000 19,444 20,000
Averaqge revenues 150 144 100 117 190
Marginal revenues : 100 89 . 100 - 33 0

N Total costs 4,375 4,553 ’ 10,000 19,444 , 20,000
Average costs . 88 §2 . 100 117 100
Macginal costs 100 89 ’ 100 158 . 125
Profits 3,125 3,472 , 0

a ; .
“Service units, Q.

©

Bgreags.produced a higher output at higher marginal cost than
discriminating monopolists. Both were "less efficient" than
competitive firms.

L
C
\'."‘\
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, CHAPTER 11

THE LLEMENTS -OF INFORMATION POLICY

Wwe have now completed a broad tour of the information
economy. Tc some, only tne rough contours have beoen
explored. To cthers, the level of detail has been
ponderous. We have seen that the information activity is
immense, touching every aspoct of economic life. Cne
purpose of this Chapter is to reflect on the implications
of our economy’s voracious appectite for informatic. - yoods
and ser¥ices.- In particular, I shall focus cn the policy
issues stemming from new applicatiens of information
technology. : .

The second purpose of this Chapter ig to offer two
recommendaions: cne regarding Executive reorganization
in response to. information policy issues; the other )
regardirg the wisdom of institutionalizing the measurement
of the. information sectors. '

<

an Information rolicy Framework

By 1907, economists and social historians realized
that the industrial economy was in full swing. The basic
industrial technoloygy had been invented a half century
beforc, developed a guarter century before, and was then
di,ffusing rapidly to all sectors of the economy. By 1907,
social pdtterns had begun to respond. New industries, new
products, new services, new‘occupations, new lifestyles --

‘all were propelled by the ‘force of a technological revolution.

ny" 1977, only 70 years, later, we are entering anotherx
phase in scoromic history. We are just on the edge of
pecoming an information economy. The information ‘
technolagics ~-— computers and telecomnunications +— are
the main engines of this transformation. .And we &are now
seeing the growth of new informat . industries, products,
services and occupations which pr. adge nhew workstyles and
Vifestyles bwased on int-nsive use of information processing

‘and communication tuechniguss.

The foundation of the industrial economy, the central
fact at the core of that grecat transformation, was the
abiiity to ‘harness energy, exploit 1ts powver, ard manipulate
matter. Energy became our slave. Matter was dissolved and
reshaped in any image -for which we found use or pleasure.

To expand our new power, we built an elaborate infrastructure

o

that spanned the continent and connected every state and town..

We built an enerqy qgrid te distribute electricity; we built a

highway network to «ive us pfiysical mobility; wo built a
railroad svstem to speed raw commoditins and f£inished goous
frem producers to consumers. Our countrv became tigrtly:

integrated into a unified industrial cconmmic system.

[
Ch
o
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The foundation of the information economy, our new
central fact, is the computer. Its ability to manipulate
and process  information represents a profound departure
from our modest human abilities. The computer is one
éssential component of the 7Zwuformation 1njrastructure.'
The other member of. the infrastructure is the telecom-
municatcion network. The telephone lines, microwave
stations, satellites and frequency spectrum are the
analogs to the elettrical and transportation grids of
the industrial economy. Whereas mobility ‘in physical
space is achieved through roads and railways, mobility

in information space is gained through the telecommunlcatlon
network :

Our concern with information, then, is simultaneously
and inextricably linked to computers and télecommunications.
Today"s methods may nct include information technology; but -
tomorrow's will. . Wherever information is produced, stored,
manipulated or distributed, information technologies will
eventually be used. The ordinary typewriter is quickly being
replaced by a "smart" terminal}? the U.S. Postal Service is
being invaded by information machines; ordinary retail stores
are being transformed by exotic, looklng light pens and
computerlzed cash registers.

" The rapid diffusion of computer and communicatior
technologies carries tremendous force, as evinced by the
changes following the diffusion of industrial technologies.

“" With each .new application of information technology, economlc

or social tensions may surface. .Some might be resolved by
market forces, common sense or luck. But many more, not
easily soluble or analytically obv1ous, w111 rise to the
level of policy ‘issues.

“Vertical" 'Policy and "Horizontal" /Problems

, . : 1/
When the quuﬁtrlar economy came of age, the engine
and the highway combined to form+‘a powerful industrial
infrastructure. Transportation policy, at that time,

focused inwardly on the competing claims made by owners
of alternate modes of transportation. The railroad, truck
and barge industries fought with each other for market
snare, building cartel arrangements that were later struck
down by the Department of Justice (and reestablished by the

. ICC under a new guise.) The internal problems of the

transportation sector dominated our national transportatlon
policy. The horizontal effects of transportation policy on
other sectors of the economy -- such as agriculture, mining,
manufacturing and trade -- ware relegated to second place.
Once the competing claims were resolved, the chips fell as

"they may, and the rest of the economy adjusted

If the interindustry effects of transportation policy
were treated casually, then we can safely say that the non-
market effects were totally ignored. Hardly a word was

\

) LTy
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The inventcory of important research tOpl“S regardlnc
the "vertical" problems of the information infrastructure
is lengthy indéed. And uniess we have educated ourselves
about the many critical technical, economic, legal and
political issues, policy making will suffer.. ’

But' even that is not enough. To stop there denies ‘a
fundamental insight about the nature of new technologies.
The important policy issues aire not just internal to the
ownership and management of the information infrastructure.
(The analog to transportation policy in 1907 is clear.)

The .problems atlse when the computer and telecommunications
combine into "information technology" and invade other
sectors of the economy. It is the external effects of
information technology which today beg attention.

No portion of the U.S. economy is untouched by
information technology. -Wherever people produce- knowledge,
communicate ideas, make decisions, write letters and
generally do what humans dn best -- manipulate symbols --
information technology is lurking nearby. Some sectors
of the economy have already been deeply influenced by
information machines -~ banklng and finance for one.

Others, such as the dentists' office, are less prone to
drastic .chanye. . ' ’

The leading argument is that the impacts of information
technology (horizontally) across all other sectors of the:
economy are too important to be left to technologists.
Decisions that are made (vertically) within the communication
policy and business worlds can affect many external
constituencies, whose voices and concerns are not always -

. heard by those making decisions about information technology.
When we restrict the scopé of policy attéention to the pltched
battles and fireworks within the telecommunications-cum-
computer world, our perspective is too narrow, and society's
1nterest 1s not properly served. ' :

The Elements of Information Policy.

o

3

First, a definition: Tnformation policy attends to the
issues raisad by thne combined effecta of information
tecennclogios (2omputers and telecormmunications) on markaot
and nonmarkot events. : , '

: A national, information policy has not been devised,
nor has the appropriate  governmental machinery been built.
In this section, we identify the elements of such a pollcy,

and suggest a prlnc1ple for its formulation.

In the introductory Chapter, we saw an abstract of the
information policy framework. Here, we add detail and
specifics. . The framework reveals a flow of impacts, issues
and decisions that revolve around information technology.
(Flgure 11.1 is arn-expansion of Figure 1.1). (A) The causal
engine in this policy world is information technologyl and .
.the new capabilities that it Sffers.S (B) Private and puklic
aec1sxons regardlng the information infrastructure, coupled
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with demand from the rest of the economy, result in many
new applications of information goods and services.
(C) Each applicdtion may give rise to a cluster of
economic or social conflicts, at the level of market
.division, economic efficiency, social equity or ideology.
(D) Some conflicts are resolved by the dynamics of market
¢ discipline, and require no government intervention.
(E). But,where the market cannot remedy inefficiency or
“inequity, the issues rise to the levé} of "information
policy," and require political mediatipn. (F) Here, the
general framework of information po%Iby suggests a specific
architectural component.: The many issues generated
. horizontally by information techhology necessarily implicate
numerous EXecutive agencies. At present, no mechanism
exists for coordinating the pre ferences and plans of the
relavant actors. Hence, we may find the Federal Reserve
. Board and the Treasury planning EFTS networks without
o regard for the U.S. Postal Service initiatives in electronic
mail. ©Or we may find both EPA and the new Department of
Erergy building parallel information monitoring systems
without coordinating their plans. Or we may find that
plans for a Federal data‘network carrying IRS and Social
Security information are proceeding without attention to
privacy statutes. ’

4 poliey coordinating mechanism is lacking, and is
featured as the main recommendation of this study. In
shorthand, we call it an information policy "Forum." -

3 (6)  Finally, certain information policy decisions

* may feed back to decision’ makers in the infrastructure.

BN The horizontal (userj community may realize that it is
precluded from offering certain Bervices because of
institutional rules in the vertical (supply) s=ctor.
Alternately, the horizontal community may brirg prospective

' requirements to the attention of the vertical sector. The
Forum would again play a coordinating role, by bringing
* such feedback to the shapers of the infrastructure.

. The heart of the  story centers on th2 new
applications of information technology, the policy issues -
raised by these applications, and the loci of Executive
responsibility for meeting those issves. We have adopted
a simple form of "tecanology assessment" to trace the new =~
uses of information technologies across.several major o
sectors of the economy. The purpose of the éxercise is °
to demonstrate that information technologies are transforming
" the way things get done; that some of these transformations
raise thorny policy issues; and that the loci of Federal
responsibility are widely scattered and disorganized.

The exercise is divided into three parts. First, we
- ‘look at the impact of information technology on its close
) . cousins -- those industries which we include in the primary
informatio- sector" {Table 11.1). Second, we look at the
impact on unrelated sectors, those which we call "noninforma-
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"the office and the home (Table 11.3).
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Ktion industries" (Table 11.2). Third, we look at the

impact on"general social processes, suc¢h as governance,

This technology assessment is panoramic; it does
not pretend to achieve depth or accuracy. Such a study
could be done, but falls outside the purpose of this
work. Our main intent is to show the wide domain
covered v information policy. (Note that some of the
policy issues raised by applications of information
technology are new, others areg not. For example, EFTS
policy did not arise before tecBnology gave birth to a
host of problems; but the issue of velocity has been
with us since Irving . discussed it in the 1920's.
Information policy either emerges de.novo, or casts old
polizy issu€s in a new light. It is often an organizing
perspectiveé, -emphasizing the informational aspects .of
preexisting problems.) ' : '

3 So far, our discussion of information policy 1is
firmly -rooted in téchnological change. We chose to lay

" aside the purely ideological issues, and instead to

focus on those “issues which are born of deeper currents
in economic life. This perspective assumes technology
as the major engine of economic and.social change.

A completely different approach to information
policy focuses primarily on the non-technological, or
ideological, issues. For example, government information
distribution policy is not necessarily influenced by
Tnformation technology. Agencies such as the Census,
EPA, FTC, OSHA and HEW®gather volumes of potentially
sensitive information. The decision over which data
should be gathered is coften political. So is the
decisiaon over which data should be distributed publicly.

-The implementation of lst Amendment, Freedom of

Informaticn, Privacy, and "Sunshine" statutes 1is
precisely at the center of essentially non-technological
information policy. Such policy 1s ideological, directly
addressing the tenets of .republicanism and accountability.
We would err grievously to suggest that all information
policy has technological roots. In fact, some of the
most insightful debate about the future course of our

society occurs at the ideological level.

Aur.. 's not a wholly materialistic argument, and
there is ample room for political debate. A central
feature of information policy is that political
preferences can help influence the technology and
cause it to take shape along ideational lines. In this
crude model, ideas influence technology: but the technology
eventually determines economic reality. For example, a
high-level policy micht be taken to encourage the provision
of (horizontal) information services as a desirable direction
for U.S. economic development. Tr.e specific technical
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recommendation, tied to the policy, is to ensure that data
networks are "open" -- i.e., along the common carrieyr
concept -— rather than proprietary. This point is
especially salient in the case of EFTS networks. If
such netwnrks were wholly owned by private financial
institutions, then competing service providers would .
be unable to pass the entry barrier associated with the
initial: high capital investment. If. all EFTS networks
are common carriers, then any provider of financial {(and
related) services could gain access to a wide national
market. . .

Or, if a "horizontal" policy decision were taken to

. . propagate information service delivery to rural parts of
the country as quickly as possible, a "vertical" policy
would emergy: that the various common carrier entities
(AT&T, specialized tommon carriers, VAN's, satellites)
are required to intexrconnect universally. The effect of
‘such a policy would be to ensure that a rural town would .
gain access to the natdonal data network if any of the
common carrier entitieS\entered the region.\\'

The connection betwé@n ideology and technology is
also apparent in the field of privacy protection. Invasion
of privacy is not a new legal or ideological issue -- it
dates back to English common law, as spelled out'in an
1890 Harvard Law Review artifle by Louis Brandeis:$
But the potential for mischief and damage has been:
immeasurably heightened by new.iniormation technologies.
Seemingly innocuous systems, suth as efficiency-minded
computerized medical files can be sadly abused with ‘
relatively little effort. The pexpetrators often. act
with impunity, as the act of "theft"\does not physically
capture the data base, but only ;hg\}xformation.

A horizontal policy decisfbn Eg\safeguard personal
privacy (e.g., in finance, insurance, edycational, medical
and general personnel files) ultimatelw duces to vertical
decisions regarding control of and accesr ‘to thHe information
technologies. The vertical policies focus ‘on issues of
computer and transmission security and"liabh;ity. But
neither perspective completely solves -the problem.
Institutional sensitivity must be coupled with, technical

*gdesign if the privacy problem is to be solved. \ The
horizontal and the vertical (or the ideologicaland the
technological) must work together. \

The following section reveals that the opportﬁgities
for policy coordination are enormous, and ripe for harvest.
To seize the opportunity will require some reorgantization
of the Executive branch. Note the many agencies that:are
implicated in the various aspects of information policy.
In the final section, we shall introduce the concept of*a

"Forum" as a major reccmmendation flowing from this study.

-
C-

O

ERIC

Aruitoxt provided by Eic:



-212-

. Information Technology and the Primary Information Sector

The axiom is: - The more information-intensive the
industry, the greater the potential impact of information.
technology. It follows, therefore, that the members of
the primary information sector are highly susceptible to
evolutionary pressures wrought by tis 0w information
technologies. - With the intermarriuase wf oreviously
distant and unrelated industries, thexr2 muerges 4
definite "sameness," a technological Li.ship.  For
example, many have predicted that electronic mail and
electronic funds transfer systems will Jne day lose their
"identity .and merge into one system. T'ie matchmaker --
information technology. Starting with totally unlike
industries, we will come to find both mail and money
transmitted through satellites, sped through microwave
and terrestrial cable, stored-and-forwarded in computer:
and delivered on a-high speed terminal in hard ¢opy or
as a video image. The institutions of financial inter-
mediation and message delivery will also converge. Rather
than write and mail checks, we will push buttons on EFTS
terminals; rather than receive our monthly utility bill,
we will receive an electronic "notice" on the home
communication center.

The same technologies will also alter 'the shape of
educational institutions, newspaper publishing and the
media. It is quite unlikely that the members of the
primary information sector -cafi’ remain autonomous twenty
years hence. And with convergence comes the inevitable.
friction. Who claims what turf? At what price? ~How 1is
the pie to be jealously divided? (Many seem blind to
the fact that the pie itself is growing by leaps and
bounds.) - ‘ :

Table 11.1 offers a capsule summary of five primary
information industries -- banking and finance, education,
information utilities, postal service and publishing.

A nonexhaustive list of new information technology .
applications is provided for each. Note that this does
not constituté a carefully designed technology assessment.
A complete assessment would identify the new technological
applications in great detail, elaborate on the policy
issues and carefully identify the loci of Federal
responsibility. That task falls outside the scope of

the present NSF grant. The list does, hcwever, include
applications that are generally anticipated in the '
iiterature.?

. The Banking & Finance sector 1s undergoing a most
‘remarkable change. Electronic funds transfer systems .
raise numerous issues, as shown in Table 1ll.1l. Note the
myltiplicity of Federal agencies with authority in this |

, area. The "information policy issues,"” which flow directly
from the new applications, are relatives of more traditional
banking or finance policy. For example, price stability is
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a foundation of macroeconomic policy. But the emergence

of electronic commodity exchanges brings a new perspective’
‘to an old problem. It thus becomes a member of the )
information policy domain. '

The Education sector has experimented for many years
with information technology. Some spectacular failures
were suffered by early attempts to use computer-assisted
instruction. Recently, 1:e notion of lifelong learning
systems and individual. instruction have gained greater

- support, especially in the area of retraining the labor

force.

The Information Utility industry has sprung up
around the general availability of inexpensive time-
sharing compiters. It is'a small industry, but we
include it because of its tremendous growth potential.
This industry includes a new class of *"information
brokers," whose purpose is to package information in a
form which is useful and compact. '

The Postal Service is embroiled in controversy’ and
uncertainty regarding electronic mail. The basic premise
of the post --.moving pieces of paper through "hail,
sleet and snow" -- is somewhat romantic and of limited use.
Should the monopoly on first-class messages be broken?

What are the short-term dislocations in shifting from a
conventional to a digital postal system? -

The Publishing sector is in a similar state, although
its future is not in critical danger. Information
technologies are entering the newspaper and magazine
industries, changing the way things get done. In the
United Kingdom, the PTT is experimenting with teletext
systems, (electronic newspapers) as a major competitor
to the conventional newspaper. Is this an issue for
government policy, or is it better handled by market
dynamics?

* The primary information sector includes 21 major
industries; only five are treated in Table 11.1. The
whole story, as it develops in the remainder of this
century, should prove to be one of major interest. It
is here that information policy wiill receive its most
urgent tests. '

e

Information Technology and the Noninformation Sectors

Just because an industry does not primarily process
or distribute information, it is not exempt from the
impact of information technology.
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s

fraining
o Hehabilizationracidivism reduction
’ |

0 "Cerputer Hreracy"; denystilying
abvanced vosedrch; educasional R

.C CO puhen

e
[
0
ud

¢ Efficient nomt, of school systems; forecasts &
:L(u.‘tulnuu,

o Lisrary e Lglc'"v § cost effectiveness;
copvrishe & ownership of intellerrual property;
resource-sharing

(=)

Yore offective instricsion; 1mpact on the
“edunasional labor force

2 Rusource-sharing; Lqualization of opportunity to
:1 ssrooms & Library facilities -

HEW (VIE). DoL, (P3

DoL, National Comnission
on Manpower; National
Cormission on Productivity
ACTI0N, Dol

HEW (NIE), NSF, CBP, B(

Justice (BoP), LEAKA

NE, NOF

40 (NIE), HEW (0E), BLS

Library of Congress,
Cormission on Liprary and
Info Science, Conmerce
(Patent & Copyright), the
National Libraries

HEW (0E, NIE

HEW (NIE), NASA

Q

ERIC) -

Aruitoxt provided by Eric

L
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TABLE 11,1: INFORYATION TECHNOLOGY AND THE PRINARY INFORMATION INDGSTR, .

- {Cont'd)

INFORMATION UTILITIES

" APPLICATIONS OF INFORMATION TECHNOLOGY

IWFCRYATION POLICY ISSU -

LOCUS OF
EXECUTIVE RESPONSIBILITY

INFORMATION STORAGE AND RETRIEVAL
General library citatlons

Scientific & technical informaticn
documents '

Medical abstracts

Chemical abstracts
Patent information

FINANCIAL SERVICES
Accounting & bajance’ sheet preparation

3illing, invoicing, & record kecing

Tnvestreat project simulation
MEDICAL SERVICES
CIinic & hospital recordkeeping

Nutritional advice: individual cletary info

ENGINEERING SERVICES
Jesian analysis (cost, parts, sir
Archizectural design

. EDUCATIONAL SERVICE
Cbrouser-assisted instroction

' “nr‘\al'

ucturaiatest)

caticnas, $ ""CCI&;. assistance

5 Scholarly and general research;
sysbcwatzuat1on for the publishing ¢rade

o Promoting diffusion of knowledge;

~ dissenination of public information

o Diffusion of medical research findings and
practices

o Diffusion of chemical rescarch findinas

o Inveation and ReD quidance

0 Access of high-powered nanagerial techriques

to small businesses -
0 Ef fic;cncy and stremlining of record-keeping
ard burcaucratic burden
o Rapid analysis of investrent derisions
Generaliz: issves of lability, theft, privacy

0 Access of costly techniques by snall hospitals
and clinics, Medicare reporting & actg. reqmts,
0 Preventative medicine '
fenorgtlar benefit/cost questions, privacy
_ *""~' E honefit/eost. guest lon liahility
Tacase of litigation

ionom D dmplonentation of educational)
rosearen § technique; individual, el‘~:acnﬂ
attonticn; shudent motivation

tolving uninue ctucaticnal problems

patent & Trademark Ofc.

Library of Congress

NSF, Commerce (NTIS),
Nat'l Commission oOn
1ib § Info Science
HEW (1M, Nat'l Lib of
Nedicine)

—9TZ —

SBA

Yational CommissiOn on
Fed, Paperwork, OA

HEW , o

DoD (ARPA)

R4 (QF, NIE)

HEW (NIZH, VA




TABLE 11.1: INFORMATION TECHNOLOGE AND THE PRIMARY INFORVATION INDUSTRIES - (Cont'd)

" POSTAL SERVICE

AFPTICATIONS OF INPORMATION TECHNOLOGY

INFORMATION POLICY 1SSUES

LOCUS OF

ELECTRONIC MAIL

Yessage delivery between Postal Offices

Nessage delivery to major office
buildings ‘

Yessage delivery tooffices and small
husinesses .

Yessace delivery to houses

foverally: combination of satellite,
microwave, terrestrial and facs.mile
hardware systems

Financial transactions mall/EFTS

- Conbiration EFTS and routine mail

{e.g,, utility bills)

0 Rural satellite transmission of mail

AUTCYATED EQUIPNENT
0 Sortiag, zip codes; optical code
recogaition
0 Mailing list management; pre-sorting

0 Equity w -

Generallu: ,
Efficicnt delivery of transaction mail;
Urban and rural concerns;
Uses of satellites and broadband capacity;
Interaction’bosween clectronic mail and
EFTS systems (see "Banking & Finance,"
Table 11,1); .
¥oncpoly justification for lst class carriage;
Public vs, private vendors; lahor dislocations
Political ewvensth of postal unions;

necess o elertronic rail services;
Pricing, = -subsidices]
Delivery  iilns

.1 centers

o Cost effectiveness, quality control

0 See "Wholesale & Retail Trade”;
o Privacy & invasion [nuisance mail)

~ EXECUTIVE RESPONSIRILITY

8PS, Postal Rate
Cormission, FCC, WASA,
Cormission on EFTS,

Ped Res Board, Social
Security Admin, Treasury,
USDS (Rural Telephone
Bank)

Dok

HD

USPS

National Commission on

Privacy

—L T —
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- TABLE 1118 I\FO WATION TECHNOLOGY RS T

2 pALvaY TSTORATION TUDUSTRIE - (Cont'd)

¢

* o NBLISHING \

n

INFORMATION POLICY ISSUES

LOCUS OF
EXECUTIVE RESPONSIBILITY

R mcf\.mvs’ OF TNPORMATION TECHVOLOGY

NEWAPAPERS AND MAGHAINES
TRerote terminal catry (reperter on
location
lnteractive parellel editing
Auteratic page mare-up and space
allocat 101 '
Fhofncariposition
Conputer-nonitored printing presses
Satellite *rawsmxssxon fo'lplralxel
pnatid .
CO.»LLOYX?Cd "norgre” storage & -
r(.ﬁr e”au
sationa 1 w1re- sorvices & information
broses -
i :ra:.cﬁ etild txes § fansinile
transnissions

Y

oas A BEPCNT DRCPMATION
"eriepilsang dnt Word prosessing
CSysuems
o Phetocomoeaition .
0 f"*ofzcne puslishing s

Rl

JerL"aLZV' )
~heeess: erall vs. large newspapers' ability to

afford the »OChnology, ,
Localisn: impact of national newspapers and

contralized editorial ghaffs: - ‘
Alterat onmswnawcmmm0 news coverage;

Coacentration of commnications ownership;
urvival of dailies and muitiple-paner cities
Broadband & satclllbe ﬂapacxty ;

o See "Postal Service," Table 111 copyright
problems

o Substitution by teletext services (e.g. Viewdata)

"0 £éficiency and cos*-saV1ng

o-Low-cost referenco naterd
o Domestic & 1n~erna__owal Lechnology transfer

'
§

Genaraily:
Justice [Antitrust) .

‘ I
¢ N
. W
. FCC, NASA 0
I
Commission on New Tech.
Uses of Copyrighted
Material
G0y, GSA ,
. Library of Congress, NSE,
* Gtate (AID)
y 'l‘ '
\ i



-219-

Communications networks encourage vertical and
Lhorizontal integration in all industries -- manufacturing
and distributive -- leading to the emergence of regional,
national and multinational firms. The far-flung Egyptian
empire could not have developed had Rlexandria not been
graced with the "new" technologies of paper and ink,
algebra and written language. On a more modest scale,
if one took away Sears’'and Roebuck's computer network,
the marketing giant would collapse intn a collection of
autonomous retail stores. If one stripped the Atlantic &
Pacific: Tea Company of its inventory control computer
system, its profit margin would sink below the already
razor's edge 3%. And if one denied General Motors its
use of process-control automation, numerical control
machines and automatic inspection sensors, the price of
automobiles would skyrocket.

The computer is the malnstay of all research and.
-development, from the useful (scientific dlscovery) -to

the trivial (product differentiation). All firms are
now thoroughly habituated to computer management
information systems (MIS). The uses of MIS are as varied

as the imaginations of the managers and their programmers,
and largess of the budget office: inventory control,

" production cost accounting, waste management, revenue
accounts, personnel records, billing, financial simulation,
P&l, statements, market demand forecasts, and the omnipresent
government paperwork requirements. ° :

The computer is a central fact of the mc;ern corporatlon.

‘and if the corporatlon is geographically dispersed, tele-

processing is also a fact. Computers now merrily chat to

each other across continents and oceans. Where satellites

are the mode of trans:i ' zsion, the cost of communication 1is

gulte insensitive to” dlstance. It may cost almost as much

to link a New York and a Boston computer as a New York and

Paris pair.  The telling difference may be in the discriminatory
« rates imposed by national PTY's (post, telephone and telegraph

administrations), whose sense of nationalism is currently

lagging technology by several decades.

Table 11.2 shows sowe obvious amplications of information
technology in six il? strative sectors: construction and
housing; .energy; fo : and agriculture; health and medicine;
transportatica; and w.aolesale and retail trade. . Some of the
applications read like Future Shock, others are more familiar.
Together, they weave an 1lmage of a society whose reliance on
information is sharpened, and whose production motto is | \
"work smarter." ' ‘

THe Ener sector has-'dramatically intensified its use
of information in the last ten years. ‘Satellites explore
land and ocean masses for telllng signs of hidden resources.
Computers are used for massive data reduction to pinpoint
drilling and mining prospects, for resource management, and
for inventory of stockpiles and reserves. Corporate policy

Q

ERIC : .

Aruitoxt provided by Eic:



TABLE il.Z: INFORMATION TECHNOLOGY AND THE NONINFORMATION SECTORE

b ENERGY

————

APPLICATIONS OF INFQRATION TEM™OLOGY

TNTORMATICY POLICY ISSUES

o0 o7
BYECUTIVE esPONSTAILITY

0 Pesource exploration by satellite
(gnqlogical structures gt coal
and &i! deposits)

0 £nerqy drid managenent by romputex

0 Communication: remoke exploation CXews,
.\ ¢ . . .
¢feshore drilling units, tan<ers

1

0il trick flest and pipeline nanagement
systens |
0 Pemote sea state sensing

4
3

0 Weather forocasting service
0 Buildirg control & commnication
systens: heat, air-conditioning, lighting
0 Data precessing and reduccion from
erploration test sites .
0 Refining process control minicomputers
Sinulation studles :

ENERGY MIS
Tederal irventory repor'ing

o

0 Detailed stock & piice reporting
(e.q., old oil, "iaterstate” yas)

0 Geographical distribution and
stockpiling of reseurces

0 {Cost controls

o Tracts under develspment oo

¢ " Royalty payment systen

"o Energy Geveleprent

o Project Independence;

¢ hccoss to public data or public-subsidized data;

5 Frequency spectrud

o Energy distribution: efficiency and equily
considarations

o Energy development;

o Safety

0 spectzum '

o Bfficient use 0f capital;

o Tanker safety;

0 0il spill preve.tion

0 Basic nlunaing of encvgy demand -

o Sae "Housing & Construction’, Table 1.3;
o Energy corservation - ‘

"o Maximizing likelihood of 2 "hit"

o Basic erergy planning:
o Jependecies & critical shortages
o Requlation of prices '

o Emergency alloca‘.en of eneray, e.g., excreme
wpather conditions

0 Inflation control

i

!

FEA, ERDA, BASA, Interior,
(.S, Geological Suzvey)
FCC '

:Intorior (varicus Admins),
. pSpa {fural Electrificas

tion Admin);, NRC, FPC
FCC

FEA, 1CC, FPC

Commerce

FEA

EPA, PEA, Lommerce (885)
Interior

Interior

PEA, ERDA, vational Comn'n
on Fed Paperwork, State

FEA, CWPS

FEA

CHPS

‘Iaterior

Interior

—-oee—

AP
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| TABLE 1L2: INFORKATION TECHNOLOGY AND THE NONINEOZMATION SECTORS = (Conz'd)

: o )

T—TZzZ—

FQCD AND ARGICULTURE _ - ! ‘
| 1005 OF
nPPLICA"‘IO“S OF TNFORMATION TECH\O O’Y INFOEJ"_'EI‘Q POLICY ‘ISSLE S EARCUTIVE RESPONSIBILITY
EARTH RESCURCE (R0S, ERTS) bereralu: |
Crap & cermodity 1nventbry, reporting, Frecuoney sgectrun; , FCC, O7TP, NASA
forecasting w0 pavs for the launch? ,
X Economic planning oDk, FIO/ULS,, Interice,
fore 1sting foraign economies’ conditions, demands  Farm Credit ~dnln, “tate,
» ‘ CIA
¢ Fish ¢ wildlife monitoring systems: s Hgn~1ng and fishery policy; : State, tPA, Interior
stock size, movement, depletion o Law of the Sea; {Fish & Wildlife servire,
C v Presurvation of endangered species Endangered Specins)
0 Farm and forest fire detection 0 Prevention of catastraphic losses K Interior (Pevest Service)
" 0 Discase, piague, Lngect dotection ' USUA, Interior
and nonitoring B ,
0 Weathcr forecasting- 0 Plaaning: crop selection, irrigation, price Interier
; : movements : N !
0 Basic uround & oceanic surveys and o Resouzce exploitation: a Interior {U.5, feolocical
mapplwg -0 Property claing . Survey), Commerne (NOAA)
0 Xonitoring ueather modification 0 209 production in advezse emizoments norearee
experinents : :
CO}' UNICATION AND DIRECT BROADCAST : '
SATELLITES | frneralla: .
0 heather and natural disaster warning o Froeacy spectrun; FCC, OT0, SASA
| ‘ 0 %ho pays? ¢ ,
0 Saver of persons s pioperty 13 ol ares Veather Burear |
0 Media for diffusion of agricultural - 0 'ﬁ0ucrn‘ ation,” efficioncy, cqual ancess o CSEA, Gtate (4ID)
inmovation (e.q., horticulture, ‘ o aprieditel techrologies
irriqation, hushandey, sanitation, '
food preservasion) : ;
, 0 Coordination of airborne fire fightor v Emercency frequenzing P
v 0 Coordination of fishing flaets (HARSA?) 5 Freg..ney Carmarce (Maritime Admin)

‘h,;u
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PA5LE 1) 20 INTORMATICN TECHNOL 103 A0 THE WONINTORMATION SECTORS - {Cont'd)
i .

i

A
b r‘ . . '
£099 ANDVAGRICULTURE -/ (Cont 'd) ' o
‘ ' - LocUS OF
ENECUTIVE RESPONSIBILITY
X T

L PO S [SSUES_ .

APPLICATIONS OF L0 ”O"n”lGﬁ CECHNOLL 05Y

b=

PR

ERER I A
0 -"E_?T_' ning syst-.s /) o Efficiency; , ‘ (SOA (Econcnic Research
JEF o Use of manageneat science techniques' Sarvice), State, Export-
0 Ipventory main tequnca‘ domestic & o Exzort policy and iipact on domestic markets: Import Bank
- oreign destlwa;.ow o Shortige & surplus detection . ,
o price und quantly [/foreca ting 0 Price movement; R Council on Wages & Prices,
B o Inflation monitoring 3LS (WPI, CPI) ‘
o Inpat rcqulrevucﬁu[(sceﬂ,‘cnergy, o interindustry planning .. National Commission on.
cheaicals, CHQh%ﬁ ent) 0 Federal paperwork requirements Paperwork; USDA
r / ' ‘
0 Diagnostic and»planninq iniorragion o Eéficient p'ocuctlon, ‘ o USDA (Economic Res Sve)
56IV.C8S R ' o hublic information for p*lvate uses n
0 sdvanced genetic research o Search Zor miragle grains, “qreen revolution”; UISDA
‘ ' inate vulnerability
0 sogncmateic research, data gathering 0 Bas.c econonic planaing UsDA

ard redustion ‘ ' . .
Congumer information systems: nutrition, o Consumer surplus, fraud
retail shopping
9 {en Jt;' controlled envLrcament .
soriculture (e.gs, hydroponics, "teats”)
Q {rop é hommouxh- electimmic cxchanges

0 P10, Justice

i

o Search for high-yield food productim techniques ~ USDA, NSF, State

Comrodity Putures Trading
Commission, BLS (WPI,
Cpl)

0 Price stablllty, nrice manlnulatlon, evidence
0& tra.laac;lon +

-2z —



RS LL' oo \.t31c|')

ATLORS OF INFCRATICN
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o Rrednealthocare vid sateliite radss
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g Aol 1“\)1

I

¢ ounitoring of vital signs: in=hospital
and out-patients

0 Inter-clinic cemmuny qtion and
413300541 assistanc

0 n.Ju‘Anue and rescue vehicle:

Joxmenitation, remote diagnostics,
”‘ho*ln, vital life signs

tion bewren hospital centers
ad the aged, handicapced, bederidden

0 Ererqancy networks eyxdem‘c WAIDLNG
tontrol, natural dlsdster Warning and
recovary

na
O \.Jmmml.L\.-

and suicide arevention

srformation

O Fousen control
Sentar

. O ro
B v
RIS

[E_

: - LOKLS OF
3 ' _ EXECUTIVE

‘.‘) nghzw.

L]

oOo

c O O o o

0
0
0

0 Imergency medical and psychological care;

,
Viteetien ol frautilont oliing

FATEN)

l(dx AT TANLm It on)

PRSI P [ R T RYRY
wlhad -/E“..'ul;l‘/r..,'

W (Medlcare, fealth,
uﬁusources Adnin), VA,

Loy W H‘.,.‘v

ORTIERTI

PUenenny dnd senerel of herdtn lnsurance claing EW (PH3), HEW (NIH)
IRy 3Rd CASTAEIONALC SLri ' CSHA

?f,-u v oand conl fentyality: ,

it iuaxiz*v nd sucurity' Nat'l Commission on

L, unhetensary rivacy, Justice. HEW

REITRT Y

drugs and surgery, excessive inchospital stays;

conr revde data Tilas; .

Beidence :cr nalpractice suits Justice

foduction oF miscorminication with narsi g staél : ' '
dealth care LLl very; HEW (PHS), NASA, AID, ECO
social wses of satellites; ' 2

vie of pldeLL.Cq

Fncrgercy TESDONSE;

Out patient and visiting nurse services
iflciency and resource-sharing;

T e
-

HEA, VA

Eficioncyy PCC

EUerGency response; , o :
Spectrin requirenents
Quallty of life;

Cost reduction
Enercency response
Civil disorder

HEW (Admin. on Aging),
VA

Contrel), Defense Civil

RESPCNSIBILITY

e e ]

HEW (C.nter for Disease

Preparedness Agency, FCC,

OTP, GSAC (Federal
Preparedness Agency)
HEW (PHS)

-

o Liability problens |

-~z —
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TABLE 11,2: INFORMATION TECRIOLOGY AND THE NOSTNFORMATION SECTORS - (Cont'd)

HEALTH AND MEDICINE - furnt'd)

A?PLICATIONQVOF INFORUATION TECHNOLOGY -

INFORMATION POLICY ISSUES

L0CUS OF
EYEUTIVE RESPONSIBILITY

o Remote medical education, preventative
raintenance, self-help threugh TV,
video, CATV, 2-way CATV

"o yutrition information and education

LiB TEST AND DIAGNOSTICS . '

o _ hutomated blood tests
o hutomated tissue and biopsy dxsqnosms
V*ra1 identification

. MnD;CAL RESEARCH
Library archives: storage & retrleval

o 3iometric data reductiin
o . National health statistics: data
gathering ¢ reduction

0 Health insurance reporting systems:
clains and settlements

o Welfare reporting systems: clains
and settlements

o Preventative maintenance;

o Lowcost health care dels VLfy,
o Uses of CATV

o Preventative maintenance

o Cos: reduction;
o Error reduction

o Advancenent of nedical science

)

0 Paperwork burden;
o Praud reduction;
o Cost control

HEW (National Library of

USDA (Food and Nutrition
Service)

W (NTH

—vc<c—

Medicine)
HEW (NIH)

HEW (NIH)

HEW (Medicare), OSHA, 553
HEW

.
Wl iy



